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PREFACE. 


The  law  organizing  the  Greological  Survey,  requires  from  the  State 
Geologist,  among  other  things,  a  report  upon  the  Agricultural  resources 
of  Alabama. 

The  present  volume  has  been  prepared  in  obedience  to  this  require- 
ment ;  its  special  form  and  arrangement  have  been  determined  by  the 
following  circumstances : 

In  the  year  1880 1  was  requested  by  Dr.  Eugene  W.  Hilgard,  in  charge 
of  the  Cotton  Culture  Reports  of  the  Tenth  Census  of  the  United  States, 
to  prepare  the  Volumes  on  Alabama  and  Florida.  The  plan  of  these 
volumes,  as  drawn  up  by  Dr.  Hilgard,  was  somewhat  comprehensive, 
embracing,  in  addition  to  the  special  report  on  Cotton  Production,  a  gen- 
eral discussion  of  the  agricultural  features,  soils,  etc.,  of  the  several 
cotton  producing  States,  and  as  this  plan  covered  substantially  the 
ground  contemplated  in  the  State  law  above  referred  to,  it  seemed  to 
me  desirable  to  prepare  the  volume  on  Alabama  with  a  view  to  using  it 
as  the  basis  of  a  State  report. 

The  Superintendent  of  the  Census,  Gen.  Francis  A.  Walker,  with  his 
usual  liberality,  very  obligingly  placed  at  my  disposal  for  the  use  of  the 
State,  the  maps  and  wood  cuts  engraved  for  the  Census  Office,  together 
with  the  statistics  collected  by  the  enumerators ;  while  on  the  other 
hand,  the  materials  in  the  possession  of  the  Geological  Survey,  collected 
by  myself  during  the  eight  years  of  the  present  administration,  were 
freely  contributed  to  the  Census  Report.  The  summer  seasons  for  the 
past  four  years  have  also  been  devoted  to  the  collection  of  the  data  for 
this  Report,  the  greater  part  of  the  expense  in  1880-81,  having  been  de- 
frayed by  the  Census  Office,  and  in  1882-83,  by  the  State  Geological 
Survey. 

By  this  combination  I  have  been  enabled  not  only  to  make  the  Census 
Report  on  Alabama,  in  some  respects  fuller  and  more  complete  than  the 
others  of  the  series,  but  also  at  the  same  lime,  to  secure  for  the  present 
State  Report,  maps,  illustrations,  and  other  materials  which  would  have 
required  the  whole  appropriation  allowed  by  the  State /or  many  years, 
if  prepared  solely  at  the  expense  of  the  Survey. 

The  present  volume  is,  therefore,  in  no  sense  a  mere  reprint  of  a  Cen- 
sus Document,  but  is  a  joint  affair  of  the  Census  and  of  the  Geological 
Survey.  Under  the  auspices  of  the  Survey,  as  above  stated,  the  results 
of  two  years'  field  work  have  been  added  to  those  obtained  for  th« 
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Census ;  about  two-thirds  of  the  chemical  analyses  have  been  made  at 
the  expense  of  the  Survey ;  the  charts  of  temperature  and  rainfall  have 
been  prepared  by  the  Survey ;  and  the  whole  of  Part  I,  appears  in  this 
Report  and  not  in  the  Census 'Report. 

The  following  outline  of  the  arrangement  of  the  subject  matter  of  the 
Report  may  be  of  service  to  the  reader : 

The  special  description  of  the  soils  of  Alabama  in  Part  II,  is  preceded 
in  Part  I,  bv  a  discussion  of  the  composition,  mode  of  formation,  and 
properties  of  soils  in  general. 

That  something  of  this  kind  was  needed  for  the  completeness  of  the 
Report,  and  for  the  full  understanding  of  many  portions  of  the  Special 
Part,  is  evident. 

We  know  that  the  soils  of  Alabama,,  from  whatever  source  derived^ 
have  all  essentially  the  same  constituents;  and  that  over  some  por- 
tions of  the  State  they  show  a  suprising  degree  ol  uniformity  in  the 
relative  proportions  of  their  constituents.  Whence  have  the  materials' 
of  these  soils  come ;  by  what  agencies  have  they  been  prepared  and  dis^ 
tributed ;  how  have  the  products  of  rock-disintegration  come  to  assume 
the  peculiar  mechanical  condition  which  characterizes  soils ;  how  have 
soils  acquired  those  chemical  qualities  which  distinguish  tbem  from  the 
other  solid  parts  of  the  earth's  crust ;  upon  what  constituents  do  their 
remarkable  properties  of  absorption,  etc.,  depend;  and  by  what  means 
are  they  effected?  These  are  questions  which  must  interest  every  one 
who  cares  to  look  beyond  the  mere  surface  of  things,  and  to  answer 
them  in  some  measure,  has  been  my  aim  in  the  first  part  of  the  Report. 

This  part  has  been  compiled  from  the  latest  and  best  sources,  and 
will,  it  is  hoped,  be  found  to  be  an  expression  of  the  views  at  present 
prevailing  upon  the  topics  of  which  it  treats. 

Part  II,  is  devoted  to  Alabama,  and  contains  an  account  of  the  agri- 
cultural capabilities  of  the  State,  arranged  as  follows : 

First,  the  tabulated  results  of  the  enumeration  relating  to  area,  popu- 
lation, and  cotton  production,  and  to  the  production  of  the  leading 
crops.    Then,  in 

Section  I,  An  outline  of  the  Physical  geography  and  Geology  of  the 
State,  and  an  enumeration  of  the  Agricultural  sub-divisions  or  Regions. 
Section  II  contains  a  special  description  of  these  Agricultural  Re- 
gions, accompanied  by  analyses  of  the  most  characteristic  soils  and  dis- 
cussions of  the  analyses.  As  a  matter  of  course,  only  the  great  cla8se» 
of  soils  come  under  discussion,  and  not  all  the  innumerable  local  varie- 
ties. The  soils  analyzed  were  collected  by  myself  except  those  other- 
wise specially  credited. 

Next  follows  a  list  of  the  botanical  and  common  names  of  the  char- 
acteristic timber-trees  and  other  plants  of  the  several  regions,  including 
those  giving  most  trouble  to  farmers,  as  weeds. 

Section  II  concludes  with  some  remarks  on  cotton  culture  in  the 
State,  in  which  the  statistics  are  presented  in  tabular  form,  to  show  the 
relations  of  the  several  Regions  in  respect  of  area,  population,  and  cot- 
ton production,  and  to  compare  these  regions  as  regards  their  product 
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per  acre  and  their  respective  contributions  to  the  total  production  of 
the  State. 

Under  each  Region  are  also  given  the  "banner"  counties  in  regard  to 
the  product  per  aero  and  total  production,  and  a  general  discussion  of 
the  areas  of  greatest  production,  of  the  relations  between  the  population 
and  cotton  production,  and  the  parts  borne  by  the  two  races  (white  and 
black)  in  cotton  production,  with  some  inferences  drawn  concerning  the 
effect  on  the  soil,  and  on  the  yield,  of  the  prevalent  systems  of  farming. 
This  is  followed  by  a  chapter  on  the  use  of  fertilizers  in  cotton  planting, 
and  an  account  of  the  materials  naturally  occurring  in  Alabama,  which 
have  been,  or  which  may  hereafter  be,  used  in  the  improvement  of  the 
soils. 

Section  III  is  devoted  to  the  agricultural  descriptions  of  the  counties 
of  the  State,  grouped  under  the  several  agricultural  Regions  described 
in  Section  II.  .  When  a  county  belongs  to  more  than  one  of  these  divis- 
ions, it  is  described  in  connection  with  that  Region  with  which  it  is 
thought  to  have  most  in  common. 

Each  county  description  is  preceded  by  a  heading  giving  data  relating 
to  population,  area,  lands  in  cultivation,  with  the  proportion  devoted  to 
each  of  the  leading  crops,  but  particularly  to  cotton,  under  which  head 
are  given  the  number  of  bales,  the  average  product  per  acre,  and  the 
per  centage  of  tilled  land  in  cotton. 

The  statements  of  areas  are  based  upon  measurements,  which  have 
been  made  as  accurately  as  possible,  but  they  are  to  be  considered  only 
as  approximations,  since  the  lines  separating  the  agricultural  Regions 
are  themselves  to  a  certain  extent  conventional. 

In  the  county  descriptions,  abstracts  are  given  of  tJie  answers  to  the 
schedule  questions  relating  to  the  soil  varieties,  their  yield  of  seed-cot- 
ton when  fresh,  the  most  troublesome  weeds,  prevalent  practice  with 
regard  to  protection  against  injury  from  washes,  etc. 

The  great  discrepancy  between  the  estimates  of  correspondents  and 
the  enumeration  returns  regarding  the  average  yield  of  the  soils,  is 
more  particularly  noticed  in  the  chapter  devoted  to  remarks  on  cotton 
culture. 

Section  IV  gives  the  details  relating  to  culture,  system  of  farming, 
etc.,  being  an  abstract  (condensed,  but  containing  all  the  essential  ma- 
terial) of  the  answers  to  the  schedule  questions  relating  to  tillage  and 
improvement  of  land,  planting  and  cultivation  of  cotton,  ginning, 
baling,  and  shipping  of  the  same,  diseases  and  insect  enemies,  etc., 
and  to  labor  and  system  of  farming. 

AcknowledgmentB  of  Indebtedness. — The  works  most  frequently  con- 
sulted m  the  preparation  of  the  first  part  of  this  report  have  been  re- 
ferred to  in  the  foot  notes. 

With  respect  to  the  second  part,  the  sources  of  information  are  as 
follows : 

The  Geological  Reports  of  Professor  Tuomeyy  published  in  the  years 
1850  and  1858,  respectively. 
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The  ReporU  of  Progress  of  the  Geological  Survey,  made  by  myself,  for 
the  years  1874,  1875,  1876, 1877-78,  and  1879-80. 

Manuscript  Notes  of  several  excursions  made  by  me  in  1880  and  1881, 
under  the  auspices  of  the  Census  Office,  and  in  1882  and  1883,  at  the 
expense  of  the  State  Geological  Survey,  for  the  purpose  of  collecting 
soil  specimens  and  certain  data  for  this  report. 

The  answers  returned  by  correspondents  from  the  various  counties  to 
whom  were  sent  the  schedules  of  questions  relating  to  cotton  culture. 

From  Dr.  Charles  Mohr,  of  Mobile,  a  special  agent  of  the  Census  Office, 
I  have  received  many  valuable  notes  on  the  botany  of  the  different 
parts  of  the  State. 

The  county  officers  in  various  parts  of  the  State  have  given,  upon 
solicitation,  much  information  regarding  their  own  sections. 

Free  use  has  been  made  of  the  published  bulletins  of  the  Census 
Office. 

Finally,  all  the  chemical  analyses  for  this,  as  well  as  for  the  other 
States  embraced  in  the  Census  Reports  on  Cotton  Production,  were 
made  in  the  Laboratory  of  the  University  of  Alabama,  under  the  direc- 
tion of  Dr.  R.  H.  Loughridge  and  myself,  with  a  lew  exceptions,  by 
students  in  the  Chemical  Department  of  the  University,  and  acknowl- 
edgments are  due  to  these  young  men,  Messrs.  Henry  McCalley,  Chap- 
pell  Cory,  John  B.  Durrett,  and  Daniel  W.  Langdon,  Jr.,  for  several 
analyses  appearing  in  this  Report,  made  by  them  free  of  charge. 

As  already  stated,  two- thirds  of  the  analyses  presented  herein  were 

presented  by  the  State  Geological  Survey,  and  made  by  the  young  men 

whose  names  have  been  given. 

EUGENE  A.  SMITH. 
University  of  Alabama, 
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PART  I. 


A  GENERAL  DISCUSSION  OF  THE  COMPOSITION, 
MODE  OF  FORMATION,  AND  PROPERTIES  OF 
SOILS ;  AND  OF  THE  CHANGES  PRODUCED  BY 
CULTIVATION. 


SECTION  I. 

THE  SOIL  IN  ITS  CHEMICAL  AND  GEOLOGICAL 

EELATIONa 

General  Definition  and  Account  of  the  Formation  of  Soils. 
Although  the  greater  part  of  the  rigid  framework  of  the 
earth,  so  far  as  it  is  exposed  to  the  observation  of  men,  is 
made  by  the  solid,  hard,  compact  masses  commonly  called 
"rocks,"  yet  these  form  but  a  very  limited  portion  of  the 
actual  surface,  for  upon  exposure  to  the  atmospheric  agen- 
cies, such  as  changes  of  temperature,  frost,  rain,  etc,  they 
are  speedily  broken  up  into  fragments  of  greater  or  less 
size,  which  either  rest  upon  the  parent  rock,  or  are  washed 
off  and  deposited  again  at  a  distance. 

In  addition  to  these  mechanical  causes  of  destruction^ 
there  is  a  chemical  action  by  which  certain  constituents  of 
these  rocks  and  rock  fragments  are  either  entirely  or  par- 
tially dissolved  out  and  removed,  leaving  a  remnant  in  the 
form  of  sand,  or  of  a  crumbling  earthy  substance  which 
resists  any  further  action  of  these  forces. 

I^i  this  way  bare  rocks  in  time  become  covered  with  a 
mass  of  loose  material,  resulting  from  their  decay  or  washed 
down  upon  them. 

And  further,  even  upon  a  comparatively  fresh  rock  sur- 
face, microscopic  plants,  chiefly  lichens,  attach  themselves, 
corroding  and  rendering  it  friable  and  porous  and  better 
fitted  to  support  other  forms  of  vegetable  life  such  as 
mosses  and  grasses.  These  soon  take  root  and  assist  in  the 
work  of  destruction  thus  begun.  The  remains  of  these 
plants  are  incorporated  with  the  layer  of  earthy  matter  pro- 
duced in  the  manner  above  described,  thus  adapting  it  to 
sustain  still  higher  forms  of  plants,  and  introducing,  in 
the  acids  and  other  products  resulting  from  their  decay,  a 
new  source  of  chemical  action,  by  which  the  work  of  disin- 
tegration is  greatly  accelerated. 
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This  uppermost  or  newest  layer  of  the  earth's  crust,  which 
supports  vegetation  and  consists  of  a  mixture  of  the  still 
undecomposed  fragments  of  rock  or  of  minerals,  of  the 
earthy  material  resulting  from  their  chemical  decomposi- 
tion, and  of  decaying  and  decayed  vegetable  matter,  the 
whole  mass  permeated  with  substances  which  the  circulating 
waters  have  been  able  to  dissolve  out  and  diffuse,  constitutes 
in  the  most  general  terms  what  is  known  as  the  soil. 

An  examination  will  usually  show  that  the  topmost  layer 
differs  in  color,  texture,  and  in  many  other  respects  from 
that  immediately  underlying  it  It  is  commonly  of  darker 
color,  looser  texture,  contains  more  vegetable  matter,  and  in 
cultivation  is  turned  up  by  the  plow  and  more  thoroughly 
exposed  to  the  action  of  the  atmosphere.  To  this  top  layer 
the  name  soil  is  usually  restricted,  while  the  immediately 
underlying  mass,  which  is  mostly  beyond  the  reach  of  the 
plow,  has  the  general  name  of  svbsoiL* 

If  only  the  disintegrating  action  of  the  atmospheric  forces 
were  concerned  in  soil  formation,  we  should  find  everywhere 
that  the  soil  was  merely  the  decayed  portion  of  the  rock 
lying  beneath  it ;  but  this,  as  is  well  known,  is  very  far  from 
being  the  case ;  for  so  soon  as  differences  of  level  occur,  the 
products  of  this  decomposition  will  inevitably  be  washed 
down  to  lower  positions  by  the  rains,  and  thus  transported 
by  running  water  to  greater  or  less  distance,  will  come  to 
rest  again  upon  other  rocks  than  those  from  which  they 
were  derived.  And  no  less  certainly  will  the  act  of  transpor- 
tation be  accompanied  by  a  re-arrangement  of  the  materials^ 
and  a  more  or  less  complete  separation  of  the  coarser  from 
the  finer  particles.  A  distinction  is  thus  necessarily  to  be 
made  between  primitive  or  sedentary  soils  which  rest  directly 
upon  the  parent  rocks,  and  transported  or  secondary  or  sedi^ 
mentary  soils  which  have  been  removed  from  their  place  of 
origin. 

It  is  evident,  further,  that  upon  any  sloping  surface  only 
a  portion  of  the  detritus  arising  from  the  disintegration  of 

*The  soil  is  sometimes  defined  as  the  layer  or  stratum  penetrated  by  the 
roots  of  plants,  and  from  which  they  derive  their  nourishment.  From  this 
point  of  view,  the  very  same  stratum  may  be  soil  with  reference  to  one  class 
of  plants,  and  subsoil,  with  reference  to  another. 
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the  rocks  will  remain  as  a  soil;  the  rest  will  be  carried 
down  by  rivulets,  brooks,  and  rivers,  into  the  sea.  The 
coarser  particles  which  have  not  been  dropped  on  the  way 
will  be  deposited  in  the  still  waters  close  to  the  shores, 
while  the  finer  sediments  will  remain  longer  in  suspension 
and  be  distributed  far  and  wide  over  the  sea  bottom,  but 
still  at  no  very  great  distances  from  the  shores.  The  other 
materials  which  have  been  taken  into  solution  and  reach  the 
sea  in  this  way  can  be  preciptitated  out  of  the  dissolving 
water  only  by  means  of  some  chemical  reaction,  or  through 
the  agency  of  some  kind  of  organism. 

The  sediments  which,  in  any  of  the  ways  above  mentioned^ 
are  deposited  upon  the  sea  bottom,  are  in  time  converted 
into  rocks  by  the  accession  of  some  kind'  of  cement  which 
binds  the  particles  together. 

By  the  secular  movements  of  the  earth's  crust,  these  newly 
formed  rocks  may  be  lifted  above  the  sea  and  added  to  the 
dry  land,  to  be  again  subjected  to  the  corroding  action  of 
the  weather,  to  be  again  broken  down  and  crumbled  into 
soils. 

Such  is  a  broad  general  outline  of  the  processes  con- 
cerned in  the  formation  of  soils.  These  processes,  as  we 
see,  are — disintegration,  transportation,  deposition,  consol- 
idation—then disintegration  again,  and  so  on  in  a  never 
ending  series.  So  far  as  the  material  is  concerned,  which 
actually  comes  under  the  observation  of  men.  Prof.  Leconte 
has  said,  "We  certainly  never  see  any  soil  that  has  not  been 
rock,  nor  any  rock  that  has  not  been  soiL  We  never  see 
any  stratified  rock  that  has  not  been  igneous  rock,  nor,  I 
believe,  any  igneous  rock  that  has  not  become  so  by  refusion 
of  stratified  rock.  Thus  the  whole  material  of  the  earth 
crust  has  been  worked  over  and  over  again  many  times, 
passing  thus  through  a  perpetual  cycle  of  changes." 

In  other  words,  the  work  of  the  forces  of  nature  is  a  tear- 
ing down  and  a  re-building ;  a  conversion  of  rock  into  soil, 
and  a  conversion  of  soil  into  rock. 

Each  of  these  we  shall  consider  in  turn,  but  first,  in  order 
to  see  for  what  materials  the  soils  are  indebted  to  the  rocks, 
and  for  what — to  other  sources,  we  shall  give  the  elementary 
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composition  of  soils,  and  then  that  of  the  yarious  kinds  of 
rocks. 

CHEMIOAL    ELEMENTS     OCCURRING     IN     SOILS;     INORGANIC     AND 

ORGANIC. 

Of  the  sixty-four  simple  or  elementary  substances  at 
present  known  to  chemists,  comparatively  few  enter  into  the 
composition  of  soils  and  of  plants  and  animals.  Leaving 
out  of  account  for  the  present,  those  substances  which  occur 
only  in  minute  traces,  these  elements  are  the  following : 

Hydrogen,  Potassium, 

Nitrogen,  Sodium, 

Carbon,  Calcium, 

Oxygen,  Magnesium, 

Silicium,  Iron, 

Sulphur,  Manganese, 

Phosphorus,  Aluminium. 
Chlorine. 

The  first  column  includes  the  non-metaUic,  the  second,  the 
metoMic  elements.  The  hydrogen,  nitrogen,  carbon,  and  in 
part  also  the  oxygen,  are  assimilated  by  plants,  directly  or 
indirectly  from  the  atmosphere,  and  in  the  remains  of  these 
plants  or  of  the  animals  feeding  upon  them,  become  incor- 
porated into  the  soil ;  they  are  for  this  reason  sometimes 
called  the  organic  elements,  and  they  make  up  by  far  the 
greater  proportion  of  the  weight  both  of  animals  and  plants. 

The  others,  or  the  inorganic  elements,  compose  the  incom- 
bustible parts  or  ashes  of  both  animals  and  plants,  and  make 
up  also  the  greater  part  of  the  soils. 

In  addition  to  the  above,  the  ashes  of  plants  have,  in  some 
cases,  been  known  to  contain  of  the  non-metallic  elements, 
arsenic,  titanium,  boron,  bromine,  iodine,  and  fluorine ;  and 
of  the  metals,  lithium,  rubidium,  barium,  strontium,  zinc, 
cobalt,  nickel,  and  copper. 

The  soil  also,  in  exceptional  cases,  may  contain  traces  of 
all  these  and  perhaps  of  other  elements,  which  are,  however, 
not  only  not  essential,  but  often  even  prejudicial  to  the 
growth  of  plants.  For  these  reasons  the  preceding  list  may 
be  considered  as  including  all  the  chemical  elements  essen- 
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tial  to  the  composition  of  a  soil  and  of  the  plants  to  which 
it  gives  support. 

These  elements  combine  together  forming  a  nnmber  of  compotinds,  the 
most  important  of  which,  for  onr  purposeSy^are  the  following  :  Compounds 
of  the  yarioas  elements  with  oxygen,  which  are  called  oxides;  with  sulphur, 
called  sulphides;  with  chlorine,  cMondes,  etc.  The  non-metalUo  oxides  com- 
bine with  water  (itself  a  compound  of  oxygen  and  hydrogen),  forming  what 
are  known  as  acids;  and  the  compounds  of  metallic  oxides  with  water 
constitute  the  bases ;  while  the  compounds  of  the  acid  and  basic  oxides  are 
called  salts,  a  name  applied  also  to  the  cfdorides,  bromides,  and  similar  sub- 
stances. 

The  salts  are  usually  named  from  the  acid  which  they  contain;  thus,  sul- 
phuric acid  combines  with  the  metallic  bases  forming  the  sulphates ;  nitric 
acid  forms  in  a  similar  way  the  niJbraits ;  carbonic  acid,  the  carbonates ;  silicic 
Acidy  the  sUicaies,  etc. 


L  SouBOE  OF  THE  Inobganic  ob  Pubelt  Minebal  Ingbe- 

DIENTS  OF  SOIUB. 

Chemical  Compounds  Existing  in  all  Bocks. — ^Nothwith- 
standing  the  great  variety  in  the  materials  which  form  the 
solid  crust  of  the  earth,  and  from  which  the  inorganic  con- 
stituents of  soils  are  derived,  they  may  yet,  so  far  as  their 
chemical  character  is  concerned,  be  brought  together  in 
comparatively  few  groups;  which,  excluding  the  metallic 
ores,  (except  those  of  iron  and  manganese),  are  the  follow- 

SUicic  oxide,  or  silica,  in  the  free  state  or  uncombined,  in 
a  number  of  forms  and  modifications,  as  quartz,  soluble 
silica,  etc. 

Silicic  oxide  in  combination  with  metallic  bases  constitu- 
ting the  sUicdtes,  the  most  important  of  which  are  the  sili- 
cates of  alumina ;  of  the  alkalies  (potash  and  soda) ;  of  the 
alkaline  earths  (lime  and  magnesia) ;  and  those  of  iron  and 
manganese. 

The  oxides  of  these  two  metals,  and  their  carbonates  and 
sulphides  ;  the  carbonate  of  lime,  crystallized  in  various  forms, 
or  amorphous,  or  in  the  form  of  organic  remains  (shells, 
etc) ;  carbonate  magnesia,  either  alone  or  combined  with  car- 
bonate of  lime  in  the  mineral  called  dolomite ;  sulphate  of 
lime  or  gypsum;  chloride  of  sodium  or  commxm  salt ;  and  in 
addition  to  these  a  number  of  other  substances  in  minute 
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quantities  either  contained  in  the  above  or  sometimes  form- 
ing distinct  minerals,  such  as  compounds  of  iodine,  chlorine, 
phosphorus,  and  traces  of  a  great  number  of  metals.* 

Gteology  teaches  us  that  the  eruptive,  or  primitive,  or 
original  rocks,  from  which  directly  or  indirectly  all  the 
others  have  been  derived,  are  all  silicates ;  while  the  sec- 
ondary or  sedimentary  rocks,  whether  crystalline  or  not,  are 
either  quartz  rocks,  or  silicates,  or  those  which  consist  of 
carbonate  of  lime  (limestone),  or  of  carbonate  of  lime  apd 
magnesia  (dolomites).  The  other  chemical  compounds  noted 
above,  play  a  comparatively  unimportant  part  in  the  forma- 
tion of  rock  masses. 

That  these  teachings  are  borne  out  in  our  own  State,  may 
be  seen  from  the  following  summary  of  the  chemical  com- 
position of  the  principal  classes  of  rocks  which  make  up  the 
different  geological  formations  of  Alabama;  and  which  fur- 
nish the  materials  for  our  soils. 

These  rocks,  with  the  exception  to  be  noted  below,  are  all 
of  sedimentary  origin,  that  is,  they  have  been  formed  out  of 
the  detritus  of  some  previously  existing  rocks ;  but  some  of 
them  have  been  changed  from  their  original  'condition  of 
ordinary  sediments,  have  become  crystalline  aggregates  of 
distinct  and  well  characterized  minerals,  retaining,  however, 
in  most  cases,  the  laminated  structure  due  to  their  mode  of 
formation. 

Within  the  region  of  these  altered  or  metamorphic  rocks,  as 
they  are  technically  called,  are  others  just  referred  to  of 
extremely  limited  occurrence,  also  crystalline,  but  not  (im- 
mediately at  least,)  of  sedimentary  origin,  since  they  show 
by  their  position  and  structure,  that  they  have  been  forced 
while  in  a  melted  state,  into  the  fissures  of  the  older  rocks, 
where  they  have  solidified.  These  trap  rocks,  or  eruptive 
rocks,  as  they  are  called,  have  similar  composition  to  some 
of  the  metamorphic  rocks  above  spoken  of,  and  the  two 
classes  may  therefore  be  treated  together. 

Indeed,  they  are  nothing  more  than  sedimentary  rocks 
(crystalline  or  other),  melted  and  then  solidified,  taking  on 
crystalline  structure  upon  solidification. 

The  crystalline  or  metamorphic  rocks  consist  of  silicates  of 

*^iilder,  Chemie  der  Ackerkrume. 
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lime,  magnesia,  potash,  soda,  iron,  manganese,  and  alnmina, 
and  these  are  nsually  more  or  less  mixed  with  free  qnartz 
or  silica. 

The  non-crystalline  strata  which  make  the  Silurian, 
Devonian,  Carboniferous  and  later  formations,  are  all  either 
sandstones,  shales,  clays,  or  loose  sands,  derived  from  the 
disintegration  of  the  crystalline  rocks,  and  hence  containing 
the  same  materials — or  else  they  are  limestones  or  dolo- 
mites, which  are  carbonates  of  lime,  or  of  lime  and  magne- 
sia, usually  more  or  less  mixed  with  earthy  matter. 

In  this  Bummary  of  the  chemical  oompoBition  of  the  principal  yarieties  of 
rocks,  no  mention  has  yet  been  made  of  the  occurrence  of  sulphur,  phos- 
phorus, or  chlorine,  although  these  elements  are  regularly  found  in  all  soils, 

Beoent  investigations  have  shown  that  phosphorus  is  a  regular  oonstitu* 
ent  of  all  crystalline  rocks,  usually  in  the  form  of  phosphate  of  lime,  while 
in  sedimentary  non-crystalline  rocks,  its  mineralogical  form  is  often  differ- 
ent. 

And  similarly  with  respect  to  sulphur ;  in  aU  the  crystalline  rooks,  sul- 
phuric acid  is  found  when  carefully  looked  for,  and  in  addition  sulphur  in 
the  form  of  pyrites  or  iron  sulphide,  is  one  of  the  most  common  of  the 
accidental  or  accessory  ingredients  of  the  rocks  of  all  ages. 

The  most  of  the  crystalline  rocks  also,  when  pulverized  and  extracted 
with  water,  yield  small  traces  of  chlorine  in  the  form  of  sodium  chloride  or 
common  salt.  The  minute  traces  of  chlorine  usually  found  in  soils,  are 
accounted  for  when  we  consider  the  easy  solubility  of  the  great  majority  of 
the  compounds  of  chlorine,  which  are,  for  this  reason,  rapidly  leached  out 
of  the  soil  and  carried  down  to  the  sea. 

A.      CONVEBSION  OF  RoCK   INTO   SoiL. 

Any  of  the  strata  above  named  may  lie  at  the  surface,  and 
upon  exposure  to  the  atmospheric  agencies,  be  transformed 
into  soil ;  and  in  fact  many  of  the  beds  above  enumerated  in 
Alabama,  as  well  as  those  which  constitute  the  solid  crust  of 
the  earth  everywhere,  have  in  the  past  served  as  soils  and  sup- 
ported vegetation  as  may  be  seen  in  the  remains  of  this  vege- 
tation imbedded  in  them  in  the  form  of  fragments  and  im- 
pressions of  leaves,  stems,  bark,  etc.;  of  brown  coal  or  lignite ; 
of  bituminous  and  anthracite  coal ;  and  even  the  crystalline 
rocks  which  are  farthest  removed  from  ordinary  soils  in 
their  physical  structure,  contain  the  remains  of  vegetable 
life  in  the  form  of  graphite  or  black  lead. 

But  none  of  these  rocks,  not  even  the  ancient  soils  above 
spoken  of  when  broken  up  and  pulverized  by  merely  mechan^ 
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teal  means f  are  fit  to  serve  again  as  soils,  for  rock  powder  is 
not  soil  To  this  end  certain  chemical  changes  are  first 
needed,  such  as  are  brought  about  by  exposure  to  the  at- 
mosphere, and  which  are  expressed  by  the  term  "  weather- 
mg. 

(I.)    Action  of  the  Atmospheric  Agencies  in  causing  the  Disin- 
tegration of  Rocks.     Weathering. 

The  agencies  by  which  rocks  are  disintegrated  are  of  two 
kinds,  mechanical  and  chemicaL  The  former,  which  in- 
clude changes  of  temperature,  the  enormous  force  exerted 
by  water  in  freezing,  and  the  force  exerted  by  f aUing  rain, 
have  the  effect  of  merely  mechanically  breaking  up  and  pul- 
verizing the  rocks.  Of  these  agencies,  frost  is  perhaps  the 
most  important,  for  water  penetrating  the  pores  and  clefts 
in  rocks  and  there  freezing,  exerts  a  force  which  is  practi- 
cally irresistible.  These  mechanical  agencies  act  upon  all 
rocks  alike,  their  effect  being  simply  to  overcome  cohesion. 

With  the  chemical  agencies,  the  case  is  very  different,  and 
the  effects  produced  upon  the  rock,  as  well  as  the  character 
of  the  resulting  material,  will  depend  solely  upon  the  chemi- 
cal and  mineralogical  composition  of  the  rock  acted  on. 
These  chemical  effects  are  produced  by  the  combined  influ- 
ence of  water,  carbonic  acid,  oxygen,  and  the  salts  held  in 
solution  in  atmospheric  waters.  (Johnson,  How  Crops 
Feed.) 

It  is  said  above  that  there  is  no  rock  that  has  not  been 
soil,  that  is,  no  rock  at  present  exposed  to  the  observation 
of  men ;  where  then  shall  one  begin  in  describing  the  pro- 
cesses by  which  rock  is  converted  into  soil  ? 

According  to  the  very  generally  accepted  theory  of  the 
earth  there  must  have  been  an  original^  primitive  rock^  the 
first  solid  crust  formed  by  cooling  of  the  melted  matter 
composing  the  body  of  the  earth.  There  is  no  probability 
that  any  portion  of  this  original  rock  has  ever  been  seen,  it 
having  doubtless  passed  through  many  cycles  of  change 
before  the  earth  became  the  home  of  man.  But  it  is  rea- 
sonable to  suppose  that  the  materials  of  this  primitive 
rock,  when  again  melted  and  solidified,  would  still  retain 
approximately  the  same  characters  as  the  original  crust 
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which  was  produced  in  a  similar  way;  that  they  would 
form  rock  masses  very  similar  to  the  original  rock,  and  that 
these  newer  rocks  would  yield  very  similar  products  as 
result  of  weathering. 

The  lowermost  and  oldest  rooks  which  have  bee&  examined,  everywhere 
give  evidence  of  having  once  been  in  a  fnsed  or  at  least  pasty  condition, 
which  permitted  the  formation  of  definite  chemical  compounds  out  of  the 
mass  of  materials  composing  the  rock ;  each  snch  definite  oomponnd 
assuming  on  solidification,  a  regular  crystalline  form,  so  that  whatever  may 
have  been  the  physical  characters  of  the  mass  h^ort  fusion,  cfl&rvoardSf  it 
became  an  aggregate  of  crystallized  minerals,  i.  e.  a  crystalline  rock. 

For  these  and  other  reasons  the  crystalline  rocks  natu- 
raUy  form  the  starting  point  of  any  description  of  soil 
formation. 

Yabting  Ohemigal  and  Minebalogioal  OoMPOSmON  OF 
THE  Cbtstalune  Eoces. — The  principal  constituent  of  all 
these  rocks,  is  silicic  add,  or  silica,  there  being  hardly  one 
in  which  this  ingredient  does  not  constitute  nearly  half  its 
weight ;  next  in  importance  is  alumina^  constituting  10  to  20 
per  cent.;  and  in  addition  to  these,  the  oxides  of  iron,  man- 
ganese,  lime,  magnesia,  potash,  and  soda,  in  variable  and 
usually  small  proportions. 

According  to  the  varying  proportion  which  they  contain  of  these  different 
ingredients,  these  rocks  have  been  arranged  in  two  classes,  which  wh^le  not 
separated  by  absolutely  fixed  limits,  are  still  in  general  sufficiently  distinct 
in  their  characters. 

In  the  one  class  there  is  a  preponderance  of  silica  or  silicic  acid,  and  the 
rocks  are  hence  called  acvd^  sUicalea,  The  other  class  is  poor  in  silica,  and 
the  rocks  belonging  to  it  are  caUed  basic  sUicaies. 

The  first  group  contains  small  quantities  of  iron,  lime,  and  magnesia; 
the  other  a  large  proportion  of  the  same.  The  first  is  rich,  the  second 
poor  in  alkalies. 

Those  two  classes  of  rocks  behave  very  differently  in  weathering,  and 
bear  very  different  parts  in  furnishing  the  materials  for  soils.* 

The  rocks  of  the  first  class,  which  have  also  been  called  the  aluminous- 
alkaline  sUicaieSf  so  far  as  they  occur  in  Alabama,  are  chiefly  granites, 
gneisses,  and  mica  slates. 

The  chemical  composition  of  this  group,  acojrdlng  to  Mayer,  varies  as 
shown  by  the  following  figures: 

*  Mayer,  Agricultur  Chemie. 
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Silica 54  to    79  per  cent. 

Alumina 10  "    23  " 

FerricOxide 0.8  "      7  " 

Manganese 0  "  0.5  " 

Lime 0.1  "      4  " 

Magnesia 0.1  "  1.5  " 

Potash 1.3  "      8  " 

Soda 0.4  "      9  " 

Water 0.4  "  1.5  " 

The  second  or  basic  class  {ironMme  siUcatea),  including  the  homblendio 
and  augitic  rocks,  has,  according  to  the  same  authority,  the  following  aver- 
age chemical  composition: 

Silica 42to   63  per  cent. 

Alumina 10  "   21  " 

Iron  Oxides 4  "    17  " 

Manganese 0  "  0.6  " 

Lime 1.8  "    15  " 

Magnesia 1.1  "   11  " 

Potash 0.1  "     8  " 

Soda 0.2  "     8  " 

Water : 0.2  "8.3  " 

But  since  the  silicic  acid  and  the  metallic  oxides  above 
.enumerated  combine  together  in  many  proportions,  form- 
ing a  number  of  different  minerals,  which  offer  very  differ- 
ent degrees  of  resistance  to  the  forces  of  disintegration, 
and  yield  very  different  materials  as  the  result  of  the  disin- 
tegration, it  is  impossible  to  get  a  clear  idea  of  the  process 
of  weathering  of  the  crystalline  rocks,  and  of  the  products 
of  their  decay,  without  some  knowledge  of  the  special 
grouping  of  their  chemical  constituents — ^that  is,  of  their 
mineralogical  composition. 

The  rocks  of  the  first  group  above  given  are  composed  of  quartz — i.  e., 
silica  or  silicic  acid  in  the  free  or  uncombined  state,  and  of  silicates — i.  e., 
compounds  of  silica  with  bases,  the  most  important  of  which  are  feldspar 
and  mica,  which  are  essentially  silicates  of  alumina,  and  of  potash,  soda, 
lime,  or  magnesia. 

Those  of  the  second  class  never  contain  free  quartz  or  uncombined 
silica,  but  are  aggregates  of  feldspars  (especially  those  containing  lime  and 
soda)  and  hornblende  or  augite,  minerals  which  are  essentially  silicates  of 
iron,  lime,  and  magnesia,  with  little  or  no  alkalies. 

The  presence  of  the  alkaline  feldspars — i.  e.,  those  containing  potash  or 
soda— is  throughout  characteristic  of  the  first  class;  while  hornblende  and 
augite  are  no  less  characteristic  of  the  second  class. 

With  the  exception  of  the  igneous  rocks,  above  spoken  of 
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as  filling  the  fissures  in  other  rocks  of  the  metamorphic  re- 
gion, none  of  the  typical  rocks  of  the  second  class  are  found 
in  Alabama,  but  most  of  the  rocks  which  contain  the  iron- 
lime  silicates,  contain  also  free  quartz,  and,  therefore,  par- 
take of  the  characters  of  both  classes.  Of  the  first  or  alka- 
line silicate  class,  we  have  many  representatives. 

General  Results  of  Weathering. — The  process  of  de- 
composition of  rocks  under  the  action  of  the  atmospheric 
forces,  has  been  described  by  Senft  (Gtesteins-  und  Boden- 
kunde)  as  consisting  of  three  steps. 

iBt.  By  reason  of  dail^  and  seasonal  changes  of  temperatnre,  and  the 
action  of  frost,  the  rooK  mass  is  oraeked  and  fissnred  in  every  direction, 
and  often  crumbled  and  broken  down  completely. 

2d.  As  soon  as  fissures  are  formed  in  the  mass  of  the  rock,  then  begins 
the  second  act  of  the  weathering:  meteoric  water  in  the  form  of  yapor,  dew 
or  rain,  penetrates  into  all  these  fissures,  and  into  the  capillary  creyices 
thus  produced,  coming  in  contact  with  the  smallest  particles  of  the  min- 
eral constituents  of  the  rock,  thoroughly  moistening  and  combining  with 
them  (hydration),  thus  bringing  them  into  a  condition  to  be  most  thor- 
oughly affected  by  the  chemical  agents  of  the  atmosphere. 

3d.  When  the  particles  are  thus  thoroughly  moistened,  chemical  action 
begins;  carbonic  add  and  oxygen  held  in  solution  by  the  penetrating  water, 
attack  certain  ingredients;  the  lower  oxide  of  iron  is  further  oxidized,  and 
as  hydrated  ferric  oxide,  removed  from  its  previous  combinations;  the  alka- 
line silicates  are  dissolved,  partly  without  change,  partly  as  carbonates;  the 
alkaline  earths  (lime  and  magnesia)  are  dissolved  out  as  carbonates,  and 
this  process  of  extraction  goes  on  tiU  there  remains  of  the  original  rock 
only  a  residue  which  is  incapable  of  further  alteration  by  these  agents. 

From  the  above,  it  will  be  seen  that  every  mixed  crystal- 
line rock,  by  its  disintegration  under  the  action  of  the 
weather,  yields  the  following  products  (Senft,  1.  c) : 

Is^  The  rock  is  mechanically  crumbled  into  a  mass  of  fragments  called 
sand  or  gravel,  according  to  size,  which  may  consist  of  pieces  of  the  orig- 
inal rock,  or  of  any  or  all  of  the  constituent  minerals  of  the  same.  This 
sand  may  be  capable  of  still  further  change  under  the  action  of  the  agen- 
cies above  enumerated,  and  in  process  of  time  may  be  wholly  or  partially 
disintegrated;  or  it  may  be  permanent,  no  longer  affected  by  the  atmos- 
pheric agencies.     This  is  the  true  sand. 

2d.  By  the  action  of  the  carbonic  acid  and  oxygen  upon  these  rock 
fragments,  certain  constituents  are  brought  into  solution,  or  otherwise  ex- 
tracted or  removed.  The  soluble  salts  thus  removed  consist~of  carbonates 
or  silicates,  and  vary  with  the  character  of  the  original  rock.  The  hydrated 
oxide  of  iron  formed  as  above,  being  insoluble,  is  mechanically  removed. 

3d.    After  all  the  substances  soluble  in  the  meteoric  waters  have  thus 
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been  extracted,  there  remains  as  last  prodnct  of  the  weathering  a  residue 
of  qnartz  sand  and  clay,  or  some  form  of  impure  clay  stained  with  iron 
and  mingled  with  fragments  of  minerals  which  are  with  difficulty  decom- 
posed. 

Variations  in  the  Products  of  Weathering. — ^The  qual- 
ity of  these  products  will,  6f  course,  vary  with  the  mineral- 
ogical  composition  of  the  rocks  yielding  them,  but  their 
general  character  may  best  be  seen  by  tracing  the  progress 
of  weathering  of  the  constituent  minerals  of  the  two  chief 
rock  classes  above  defined. 

The  constitnents  of  the  first  class  (aluminous-alkaline  silicates)  are 
quartz,  feldspar,  and  mica.  Of  these,  the  qwariz  being  fully  oxidized,  prac- 
tically insoluble  in  water,  and  indifferent  to  carbonic  and  other  acids,  re- 
sists the  chemical  action  of  the  atmospheric  agencies,  and  yields  only  to 
the  mechanical  forces  above  mentioned,  by  which  it  is  simply  broken  up 
into  coarser  or  finer  particles,  which  constitute  the  greater  part  of  the  sand 
and  gravel  of  the  ordinary  soil.  But  even  quartz  is  not  absolutely  insolu- 
ble, though  it  is  dissolved  in  meteoric  water  with  almost  inconceivable 
slowness. 

The /eldspar  is  the  chief  seat  of  chemical  action;  first  becoming  thor- 
oughly moistened  by  imbibition  of  water,  its  alkalies  are  leached  out  by  the 
carbonated  waters,  first  as  silicates,  which  are  afterwards  changed  by  fur- 
ther action  of  these  waters  into  carbonates,  with  separation  of  the  silicic 
acid  in  soluble  form.  The  residue  from  this  leaching  consists  of  a  soft 
pulverulent  whitish  or  yellowish  mass  of  hydrated  silicate  of  alumina, 
which  is  practically  insoluble,  and  which  has  the  name  of  kaolin  or  kaoiinvU. 
The  following  table,  taken  from  Johnson*s  How  Crops  Feed,  shows  very 
dearly  the  steps  in  the  conversion  of  feldspar  into  kaolin: 

Feldspar.        Added.      Dissolved  Out.      Kaolin. 

Alumina 18.3  ...  0.0  18.3 

Silica 64.8  ...  41.8  23.0 

Potash 16.9  ...  16.9 

Water 6.4            6.4 


100.0  6.4  68.7  47.7 

Other  varieties  of  feldspar  contain  soda  or  lime,  instead  of  or  associated 
with  potash,  and  the  portion  dissolved  out  wiU  vary  accordingly.  Most 
feldspars  contain  also  some  small  trace  of  iron.  It  seldom  happens  that 
the  soluble  salts  are  so  completely  leached  out  of  the  kaolin  as  the  table 
would  indicate;  but  portions  of  the  silica,  alkalies,  and  lime,  and  oxide  of 
iron,  are  nearly  always  retained. 

The  ordinary  clays  consist  of  kaolin  rendered  more  or  less  impure  by  ad- 
mixtures of  free  silica,  oxides  and  silicates  of  iron  and  manganese,  carbon- 
ate of  hme,  and  fragments  or  fine  powder  of  various  undecomposed  min- 
erals.    (Johnson,  1.  c.) 

The  mica  resists  decay  much  better  than  the  feldspar,  but  gradually  loses 
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ita  alkalies  and  beoomes  a  mass  of  impure  kaolin  stained  or  impregnated 
with  iron,  and  of  yellow  or  red  color.  The  clay  thns  formed  usually  oon- 
tains  scales  of  the  undecayed  mica,  as  well  as  free  silica,  and  a  number  of 
other  substances  due  to  accidental  impurities,  or  to  the  varying  composition 
of  the  original  mica. 

The  end  result,  therefore,  of  the  weathering  of  the  rocks 
of  the  first  class,  is  a  pulverulent  mass  of  impure  kaolin, 
more  or  less  colored  with  iron,  mingled  with  scales  of  mica, 
grains  of  quartz,  and  fragments  of  the  original  rock,  or  of 
its  constituent  minerals,  the  whole  permeated  with  solutions 
of  the  alkalies  and  of  soluble  silica. 

The  typical  rocks  of  the  second  class  (iron-lime  silicates)  consist  of  some 
variety  of  feldspar  (usually  those  containing  soda  and  lime),  with  horn- 
blende or  augite.  In  these  also  the  feldapar  is  the  chief  seat  of  chemical 
action,  the  soluble  portion  being,  however,  mostly  carbonate  of  lime  or 
soda,  the  result  of  decay  being  otherwise  similar  to  that  above  given. 

The  decay  of  the  hornblendiG  mineral,  after  its  hydration,  usually  begins 
with  the  oxidation  of  the  lower  oxide  of  iron  (ferrous  oxide),  into  ferric 
oxide,  and  its  removal  as  hydrated  ferric  oxide,  in  which  form  it  is  either 
disseminated  as  coloring  matter  of  the  other  products  of  disintegration,  or 
concentrated  by  the  action  of  decaying  vegetable  matter,  into  beds  of  brown 
iron  ore  or  bog  ore. 

The  lime  and  magnesia  and  alkalies  of  the  hornblende  are  dissolved  as 
carbonates,  the  proportion  of  alkali  being  usually  small  in  comparison  with 
the  lime  and  magnesia.  The  majority  of  the  hornblendic  minerals  contain 
some  alumina,  but  in  much  smaller  proportion  than  the  feldspars,  and  the 
residue  left  after  the  removal  of  the  soluble  portion  is  a  kind  of  clay,  never 
kaolin,  but  always  containing  a  surplus  of  silica,  which  is  colored  with  the 
ferric  oxide,  and  more  or  less  impregnated  with  the  carbonates  of  limft, 
magnesia,  and  soda,  and  with  soluble  silica. 

From  this  it  will  be  seen  that  the  rocks  of  the  secon  d 
class  yield  by  their  decay,  a  ferruginous  clay,  permeated 
with  solutions  of  the  carbonates  of  lime,  magnesia,  and 
soda,  and  with  silica. 

The  great  majority  of  the  crystalline  rocks  of  Alabama 
are,  however,  in  mineralogical  composition  intermediate  be- 
tween the  two  classes  above  given  as  extremes,  and  it  is 
apparent  that  in  weathering  they  all  yield  substantially  the 
same  result,  viz.,  a  mass  of  clay  usually  colored  with  oxide 
of  iron,  and  mingled  with  sand  or  quartz  grains,  and  frag- 
ments of  the  undecayed  rock  or  of  its  constituent  minerals, 
and  impregnated  with  the  materials  dissolved  out  by  the 
carbonated  water,  and  these  are  potash,  soda,  lime,  magne 
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sia,  and  iron  carbonates,  and  soluable  silica.  The  exact 
qnality  of  the  leached  residue,  and  of  the  soluble  salts  or 
extract,  as  well  as  their  relative  proportions  will  depend 
upon  the  minerological  character  of  the  original  rock. 

When  separated  according  to  the  coarseness  of  the  grain, 
the  materials  yielded  by  the  disintegration  of  rocks,  con- 
sist of  the  fragments  of  rock  and  minerals,  the  result  of 
mechanical  disintegration,  and  the  finely  pulverized  material 
which  is  the  product  of  the  chemical  decomposition;  the 
former  may  be  caUed  the  skeleton  or  frame-work  of  the  soil, 
the  latter  the  fine  earth. 

The  rock  fragments  or  gravd,  and  the  mineral  fragments 
or  sand,  may  consist  of  quartz  or  some  similar  material 
which  is  not  capable  of  further  alteration,  and  this  is  usually 
the  case  with  sand ;  or  they  may  consist  of  undecomposed, 
but  stiU  decomposoMe  material,  in  which  case  they  constitute 
a  sort  of  reserve  from  which  a  supply  of  soluble  salts  may 
continually  be  extracted. 

The  fine  earth  or  product  of  chemical  decomposition,  is 
a  material  of  almost  impalpable  fineness,  and  consists  of  some 
form  of  usually  impure  clay,  mingled  with  silica  in  a  simi- 
lar state  of  fine  division,  together  with  a  part  of  the  mate- 
rials which  have  been  leached  out  of  the  decaying  rock  by 
the  solvent  action  of  carbonated  waters. 

With  regard  to  this  soluble  extract,  which  consists  of  silica,  and  com- 
pounds of  potash,  soda,  lime,  magnesia,  iron  and  some  other  substances, 
it  is  evident  that  they  are  in  some  way  withdrawn  soon  from  solution,  else 
they  would  very  speedily  be  removed  entirely  from  the  soil,  and  carried 
down  to  the  sea  by  the  circulating  waters.  The  manner  in  which  these 
salts,  especially  such  as  serve  as  food  for  plants,  are  withdrawn  from  solu- 
tion and  fixed  by  the  soil,  is  a  subject  of  great  importance,  and  one  which 
has  long  held  the  attention  of  investigators.  It  will  be  considered  below  in 
connection  with  certain  physical  properties  of  the  soU,  and  it  suffices 
at  this  point  to  say  that  silica,  alumina,  the  alkalies,  and  the  alkaline  earths 
show  a  great  tendency  to  combine  together  forming  a  number  of  hydrous 
silioatee  of  complex  constitution,  which  are  analogous  to  a  class  of  minerals 
called  zediies.  These,  while  not  directly  very  soluble  in  water,  are  remark- 
able for  their  susceptibility  to  chemical  change,  and  for  the  readiness  with 
which  they  yield  up  certain  of  their  constituents  and  take  in  new  ones 
under  the  action  of  the  various  soluble  salts  contained  in  the  water  of  the 
soil. 

Primitive  Soils. — This  "mixture  of  broken  or  pulverized 
rocks,  with  the  products  of  their  alteration  by  weathering,*' 
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constitutes  a  soil,  or  at  least  its  mineral  or  inorganic  portion, 
which,  in  so  far  as  it  rests  upon  the  rock  from  which  it  was 
derived,  is  called  a  primitive  or  sedentary  soil 

The  depth  to  which  decay  reaches  is,  in  some  instances, 
Tery  great  In  parts  of  the  metamorphic  region  of  Ala- 
bama, the  "rotten  slates,"  or  "stratified  clays,"  may  often 
be  penetrated  for  twenty  feet,  before  the  solid  rock  is 
reached. 

In  these  decayed  rocks  the  varying  powers  of  resistance 
to  decay  of  the  different  constituent  minerals,  is  well  illus- 
trated. The  feldspathic  and  hornblendic  minerals  are  usu- 
ally reduced  to  the  condition  of  reddish  clays,  in  which  are 
scattered  scales  of  mica,  often  quite  fresh  in  appearance, 
while  the  seams  of  quartz  interbedded  with  the  other  strata 
remain  apparently  quite  untouched  by  decay,  but  are  only 
broken  down  into  fragments  by  mechanical  forces.  In  these 
fragments  we  find  the  material  for  the  greater  part  of  our 
pebbles. 

(2.  J  Mechanical  Action  of  Waier  and  other  Denuding  Agen- 
cies in  Removing  the  Waste  Produced  by  Weathering, 
Transportation 

The  loose  surface  material  which  accumulates  upon  the 
rocks  by  the  action  of  the  forces  above  spoken  of,  is  very 
speedily  set  in  motion ;  a  part  of  it  is  spread  upon  the  land 
at  a  distance  &om  its  place  of  origin,  while  another  part 
comes  to  rest  only  after  being  carried  down  to  the  sea  or 
other  bodies  of  still  water. 

Each  of  the^e  portions  bears  its  part  in  the  formation  of 
soils,  and  each  will  be  considered  in  turn. 

Bemoval  of  Soil  from  higheb  to  loweb  Levxl& — ^In 
hilly  districts  the  earthy  and  stony  matter  produced  by 
weathering  rolls  down  h^l  by  its  own  weight,  is  driven  by 
the  winds,  or  washed  by  the  rains,  and  thus,  in  various 
ways,  is  removed  from  its  place  of  origin.  By  far  the  most 
important  of  these  transporting  agencies,  so  far  as  soil  for- 
mation is  concerned,  is  moving  water. 

Alluvial  Soils  and  Seddcents. — ^Every  falling  rain  washes 
2 
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away  from  the  summits  and  slopes  of  the  hills  and  other 
elevations  a  part  of  the  disintegrated  rock. 

The  quantity  and  size  of  the  material  thus  set  in  motion 
will  depend  upon  the  volume  of  the  water,  the  angle  of  the 
slope,  and  the  amount  of  the  protection  afforded  by  trees 
and  other  vegetation. 

As  this  sediment-laden  water  flows  downward  a  portion 
of  it  collects  into  rills  and  rivulets,  and  flows  away  by  more 
or  less  well  defined  channels  to  some  permanent  water- 
course. Another  portion,  overflowing  the  narrow  limits  of 
these  temporary  channels,  spreads  itself  on  either  side, 
where  its  velocity  is  gradually  checked  by  its  absorption 
into  the  ground,  and  by  decrease  in  the  angle  of  the  slope. 
Some  of  the  sediment  will  thus  be  deposited  along  the 
slopes,  while  upon  the  nearly  level  valley  lands  at  the  foot 
of  the  hills,  the  greater  part  even  of  the  finest  sediment 
will  come  to  resi 

In  this  way  a  part  of  the  rock  debris  is  removed  only  a 
short  distance  and  re-deposited  upon  rocks  of  similar  na- 
ture to  those  from  which  it  was  originally  derived,  and  in 
this  respect  it  may  resemble  a  primitive  soil ;  but  it  is  easily 
seen  that  the  least  change  of  position  of  the  products  of 
rock  decay,  by  the  agency  of  running  water,  will  be  attended 
with  a  change  in  the  original  proportions  of  coarse  and 
fine  material,  i.  e.,  there  will  be  a  sorting  of  the  material 
and  a  deposition  of  it  in  beds  made  up  of  particles  and 
fragments  of  approximately  equal  size.  In  this  rearrange- 
ment, the  finely  pulverized  earthy  matters  will  generally  be 
washed  down  into  the  valleys,  while  the  sand,  pebbles,  and 
blocks  of  larger  size  will  be  distributed  along  the  slopes,  in 
positions  determined  chiefly  by  the  steepness  of  the  decliv- 
ity ;  the  largest  fragments  being  nearest  the  summits. 

A  large  proportion  of  the  loose  materials  taken  up  by 
rains  will,  however,  be  washed  off  into  permanent  streams 
and  by  them  be  transported  far  from  their  place  of  origin. 

As  the  brooks  flow  together  to  form  larger  streams,  each 
bears  its  tribute  of.  soil  and  mineral  matter  washed  from  the 
lands  which  it  drains.  The  sediment  of  a  river  thus  in- 
cludes material  brought  from  all  the  various  regions  traversed 
by  its  tributaries. 
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In  the  attritdon  to  which  these  materials  are  subjected  in 
being  rolled  and  dashed  together  by  the  force  of  the  flowing 
stream,  they  will  gradually  be  reduced  in  size,  forming 
pebbles,  and  sand,  and  a  part  will  even  be  ground  down  into 
an  almost  impalpable  powder,  which  will  dijQfer  from  the 
fine  material  resulting  from  the  chemical  decay  of  the  rocks, 
in  having  the  same  composition  as  the  original  rock,  in  being 
merely  mechanically  pulverized  rock.  In  this  grinding  ac- 
tion, the  softer  and  more  destructible  rocks  and  minerals 
will  naturally  suffer  most,  so  that  it  cannot  be  surprising 
that  the  greater  part  of  the  material  of  pebbles  and  sand 
should  consist  of  quartz,  which  is  at  once  the  hardest  and 
the  least  liable  to  chemical  decomposition  of  the  constituents 
of  our  commonly  occurring  rocks. 

With  every  diminution  in  the  velocity  of  the  current  from 
change  of  slope  or  change  of  the  volume  of  the  water,  or 
from  the  friction  against  the  banks  or  bed  of  the  stream,  a 
part  of  the  suspended  materials  will  come  to  rest,  the  larger 
fragments  and  pebbles  first,  the  sand  and  finer  sediments 
lasi  In  this  way  every  stream  from  its  source  to  its  mouth 
forms  a  series  of  deposits  of  the  materials  washed  into  it 
or  torn  away  from  its  banks ;  the  coarser  fragments  in  the 
upper  part  of  its  course,  the  smaller  pebbles  and  grits  and 
coarse  sands  in  the  middle  part,  the  fine  sands,  silt  and  clay, 
at  its  moutL 

Where  obstructions,  such  as  islands  or  projecting  points, 
occur  at  any  part  of  the  stream,  eddies  and  moderately  still 
water  will  be  produced,  and  a  gradual  silting  up  will  follow. 
The  same  thing  happens  on  the  concave  side  of  every  bend. 

The  current  of  a  river  is  seldom  so  sluggish  as  to  allow 
the  deposition  of  the  finest  sediments,  but  gently  flowing 
streams  constantly  leave  along  their  banks  where  the  retar- 
dation of  the  current  by  friction  is  greatest,  a  mixture  of 
fine  sand  and  clayey  matter,  or  silt,  such  as  the  Loess  of 
the  Bhine  and  other  rivers. 

When,  however,  the  waters  rise  out  of  the  banks  and 
spread  over  the  flood  plain,  the  matter  held  in  suspension 
will  be  deposited  in  parallel  zones ;  pebbles  and  sand  on 
the  immediate  bank  of  the  stream  where  the  current  is 
swiftest,  and  fine  sand  and  clay  further  back  in  the  river 
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swamp,  where  the  comparative  stillness  of  the  water  per- 
mits the  complete  settling  of  all  the  matter  held  in  suspen- 
sion. The  soils  of  the  river  swamps  thus  accumulated,  are 
of  extraordinary  fertility,  but  have  the  serious  drawback 
that  they  are  liable  to  periodical  overflow. 

Notwithstanding  all  this,  a  large  proportion  of  the  sand 
and  finer  sediments  are  carried  down  either  in  suspension  in 
the  central  and  6wifte8.t  part  of  the  current,  or  rolled  along 
the  bottom,  till  the  inflowing  tide  damming  back  the  river 
stream  produces  still  water,  and  permits  the  deposition  of 
this  suspended  matter,  forming  a  bar  which  may  by  gradual 
silting  up  become  marsh  and  dry  land. 

The  outflowing  tide  takes  up  again  a  part  of  this  deposit 
and  carries  it  out  to  sea  where  it  comes  to  rest  in  the  outer 
bar,  or  is  carried  far  and  wide,  by  the  moving  waves. 

Where  the  waves  break  full  upon  the  shore,  they  con- 
tinually wash  away  the  finer  sediments  leaving  a  beach  of 
pebbles  or  sand,  but  where  the  shores  are  protected  against 
the  direct  dash  of  the  waves,  as  in  bays,  or  where  the  waves 
break  sideways  on  the  shore,  the  fine  silt  and  clay  may 
gradually  settle  to  the  bottom. 

Of  course  the  sediments  thus  carried  down  to  sea  will  be 
useless  as  soils  unless  reclaimed  in  some  way. 

This  may  happen  by  the  gradual  silting  up  of  the  shallow 
places  till  certain  plants  take  root,  and  sea  marshes  are 
formed,  or  by  means  of  dams,  such  places  may  be  more 
speedily  reclaimed  and  turned  to  the  uses  of  men,  as  is  often 
done  in  parts  of  Holland. 

The  rock  fragments,  the  pebbles,  the  sand,  the  clay,  and 
fine  earth  deposited  in  any  of  the  ways  above  mentioned,  in 
so  far  as  they  consist  of  material  still  liable  to  change  under 
the  action  of  the  atmosphere,  will  be  converted  into  pul- 
verulent residue  and  soluble  extract,  in  the  manner  already 
described,  and  thus  gradually  approach  in  appearance  and 
in  the  nature  of  their  constituent  parts,  the  original  or 
primitive  soils  before  mentioned,  but  will  differ  from  them 
in  the  circumstance  that  the  materials  for  their  formation 
have  been  brought  from  widely  distant  localities,  and  that 
they  have  necessarily  no  relation  to  the  rocks  upon  which 
they  may  have  been  deposited. 
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Sboonb  Bottom  Deposits. — ^The  rivers  and  other  larger 
streams  of  Alabama,  especially  those  traversing  the  drift* 
covered  region  of  the  State,  flow  along  valleys  of  varying 
width  (often  four  to  eight  miles),  cut  down  into  the  rocks  of 
the  country  (Cretaceous  and  Tertiary).  The  immediate 
channels  of  these  streams,  always  more  tortuous  than  the 
valleys  above  mentioned,  are  excavated  out  of  materials 
which  have  evidently  in  the  past  been  deposited  by  the 
stream  itself,  or  at  least  by  currents  which  once  occupied 
the  valleys  between  whose  widely  separated  borders  the 
present  streams  pursue  their  winding  courses,  touching 
these  borders  now  on  the  one  side,  now  on  the  other. 

These  Second  Bottom  deposits,  or  hummock  lands,  are 
always  above  overflow,  and  vary  in  thickness  from  sixty  feet 
and  upwards  in  the  central  parts  of  the  State,  to  less  than 
ten  near  the  gull  In  composition  they  are  surprisingly 
uniform,  and  no  one  familiar  with  our  lower  rivers,  can  fail  to 
have  noticed  the  monotony  of  the  comparatively  low  bluflEs 
which  form  the  immediate  bank,  at  least  on  one  side  of  the 
river. 

The  first  bottoms,  or  flood-plains,  annually  overflowed, 
form  a  narrow  terrace  on  one  or  both  sides  of  the  stream,  of 
course  lower  than  the  main  mass  of  the  Second  Bottom  de- 
posits out  of  which  they  have  been  excavated. 

The  materials  of  the  Second  Bottoms  are  sand  and  clay  in 
varying  proportions ;  these  present  usually  very  indistinct 
marks  of  stratification,  especially  in  the  upper  parts,  which  , 
are  commonly  stifler  and  more  clayey  than  the  lower.  The 
following  section  of  a  Second  Bottom  exposed  at  Logan's 
Blufi*,  on  the  Warrior  river,  in  Hale  county,  will  give  a  fair 
idea  of  the  average  character  of  these  deposits  in  the 
southern  and  central  parts  of  the  State : 

(1).  Top  soil,  six  inches,  grayish  loam  with  a  slight  shade 
of  yellow. 

(2).  From  six  inches  to  ten  feet,  the  proportion  of  clay 
increases,  and  the  material  is  a  clayey  loam  of  grayish  yel- 
low color. 

(3).  From  ten  to  eighteen  feet  the  proportion  of  sand 
increases,  the  deposit  below  ten  feet  being  a  fine  sandy 
loam  of  decidedly  yellowish  or  reddish  color,  mottled  with 
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spots  of  light  gray  color,  the  sand  grains  quite  small  and 
rounded. 

(4).  From  eighteen  to  twenty-five  feet,  yellowish  or  red- 
dish sand,  mottled  with  spots  or  streaks  of  gray  to  white 
sand,  all  very  fine  grained,  comparatively  little  clay. 

As  before  stated,  the  immediate  channel  of  the  stream  is 
cut  into  this  material,  and  the  lower  beds  being  much  more 
'  sandy  than  the  upper,  there  is  a  constant  undermining  and 
caving  oflf  going  on  on  the  outer  side  of  the  bends.  The 
upper  eight  or  ten  feet  of  the  bluffs  thus  produced,  are 
usually  nearly  perpendicular  and  comparatively  smooth, 
while  below,  the  bank  has  a  slope  of  forty-five  degrees  or 
less,  along  which  the  rains  have  cut  little  furrows  and 
ridges. 

As  caving  goes  on,  stumps  and  logs  are  frequently  brought 
to  view,  which  have  been  buried  under  these  deposits. 
'  These  are  commonly  supposed  to  be  cypress  stumps,  and 
they  are  usually  in  a  fair  state  of  preservation.* 

In  some  cases  small  beds  of  pebbles  have  been  noticed 
underlying  the  Second  Bottom  deposits,  but  whether  they 
were  local  river  gravel,  or  Stratified  Drift  gravel,  could  not 
well  be  determined. 

All  the  phenomena  of  the  Second  Bottom  deposits,  go  to 
show  that  they  are  connected  with  the  now  existing  systems 
of  drainage,  but  were  formed  when  the  general  level  of  the 
waters  was  higher  than  at  present,  or  before  the  streams 
'  had  cut  their  channels  to  the  present  depths.  The  Second 
Bottoms  are  less  local  in  character,  and  less  closely  con- 
nected with  existingjstreams  than  the  First  Bottoms ;  but,  on 
the  other  hand,  much  more  restricted  and  related  to  these 
streams,  than  are  the  various  materials  constituting  the 
Stratified  Drift,  spoken  of  below  as  diluvial  deposits. 

The  time  of  formation  of  the  Second  Bottom  deposits,  was 
probably  intermediate  between  that  of  the  Stratified  Drift 
and  of  the  recent  First  Bottoms ;  but  in  all  these  estimates 

*Thi8  is  partly  on  the  authority  of  Gapt.  John  Bartee,  who  has  been  a 
pilot  on  the  Warrior  River  for  many  years,  and  who  has  also  been  engaged 
on  the  Government  work  in  the  Improvement  of  the  Biver.  I  have  myself 
seen  these  stnmps  at  many  points,  apparently  in  situ,  below  20-40  feet  of 
Second  Bottom  deposits  ;  but  have  never  been  perfectly  sore  that  they  were 
not  more  recent  than  their  present  position  would  seem  to  indicate. 
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we  liaye  only  stratigraphy  to  guide  us,  the  stumps  above 
mentioned  being  the  only  organic  remains  which  these  de- 
posits are  known  to  contain. 

Some  of  the  most  productive  soils  of  Alabama  are  formed 
of  these  Second  Bottom  materials,  and  most  of  the  celebrate  d 
river  plantations  of  former  times  rest  upon  these  deposits. 

Diluvial  or  Drift  Soils. — ^All  the  secondary  soils  accu- 
mulated in  the  ways  above  described,  can  in  general  be 
easily  traced  back  to  their  sources ;  they  have  either  suf- 
fered very  little  change  of  position,  or  if  transported  to  con- 
siderable distances,  have  been  carried  along  the  courses  of 
some  well  defined  and  now  existing  streams.  But  in  Ala- 
bama and  in  many  other  countries,  there  are  soil-forming 
sediments,  spread  with  great  uniformity  of  chemical  and 
mineralogical  composition  over  the  formations  of  every 
geological  age  except  the  alluvial  deposits  just  described. 
These  sediments,  like  the  alluvial,  have  no  necessary  con- 
nection with  the  rocks  upon  which  they  are  now  found, 
though  in  many  cases  to  some  extent  modified  by  them,  and 
their  distribution  is  such  as  to  preclude  the  idea  that  they 
have  been  transported  and  deposited  by  any  stream  at  pres- 
ent existing.  Indeed,  many  of  the  phenomena  connected 
with  these  deposits,  at  least  in  Alabama,  seem  to  be  expli- 
cable only  on  the  supposition  that  they  were  carried  along 
and  left  by  rapid  currents  of  water,  flowing  from  north  to 
south,  and  spreading  over  the  entire  width  of  the  State 
from  east  to  west;  and  more  than  this,  similar  deposits  in 
the  adjoining  States  show  that  this  great  flood  was  not  con- 
fined to  narrow  limits,  but  extended  over  the  whole  width 
of  the  Gulf  States. 

The  materials  of  these  beds,  which  are  called  from  their 
mode  of  origin.  Diluvial  or  Drift  deposits,  are  pebbles,  small 
gravel,  sand,  loam,  and  clay,  sometimes  in  distinct  beds, 
sometimes  variously  intermixed. 

When  all  these  beds  are  found  together  in  one  place,  the 
pebbles  very  frequently  lie  at  the  bottom,  then  follow  the 
sand,  and  at  the  surface  an  intimate  mixture  of  sand  and 
clayey  matter  or  loam,  usu^y  colored  deep  yellow  or  red 
by  iron. 
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Prom  this  their  general  order  of  superposition,  it  may  be 
inferred  that  the  rapidity  of  the  transporting  currents,  at 
first  very  great,  gradually  diminished  to  the  extent  at  least 
of  allowing  the  deposition  of  the  fine  surface  loam. 

With  this  general  order,  however,  the  beds  are  often 
locally  interstratified  in  such  way  as  to  give  evidence  of 
variations  in  the  current,  by  which  material  once  deposited, 
has  been  again  taken  up  and  re-deposited  at  a  greater  or 
less  distance. 

The  different  materials  are  not  uniformly  distributed,  for 
the  clay  appears  usually  in  somewhat  limited  masses  of 
basin  shape,  as  if  deposited  in  eddies  of  still  water  along  the 
courses  of  the  great  currents. 

The  pebbles  in  Alabama,  are  found,  first,  in  a  belt  over- 
lying and  often  concealing,  the  line  of  junction  of  the  older 
and  newer  formations ;  and,  second,  stretching  southward 
from  this  main  bed  in  streams  some  twenty  to  thirty  miles 
wide,  which  mostly  appear  to  be  connected  with  some  at 
present  existing  line  of  drainage ;  third,  intervening  between 
these  main  streams  are  minor  channels  which  have  retained 
often  small  pebbles  and  gravel. 

In  other  places  the  original  surface  has  been  overspread 
with  sand  and  loam,  which  also,  except  where  subsequently 
removed  by  denudation,  cover  the  pebble  deposits  them- 
selves. 

In  this  way  the  red  loam  has  come  to  be  the  substratum 
of  the  best  upland  so}ls  of  the  southern  half  of  the  State, 
and  its  excellence  is  enhanced  by  the  admirable  under- 
drainage  afforded  by  the  beds  of  sand  and  pebbles,  upon 
which  it  so  often  rests. 

Origin  of  the  materials. — ^The  pebbles  are  mostly  quartz, 
chert,  or  some  other  form  of  siliceous  matter,  which  can  in 
many  cases  be  traced  by  the  fossil  impressions  still  observa- 
ble upon  them,  to  the  siliceous  beds  occurring  in  the  older 
formations  of  the  State.  It  is  very  rarely  the  case  that  peb- 
bles of  other  than  siliceous  matter,  are  found  in  the  drift 
deposits  of  Alabama. 

The  sand  consists  also  for  the  most  part  of  rounded  and 
water-worn  grains  of  quartz,  with  which,  however,  flattened 
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and  rounded  grains  of  limonite  or  brown  iron  ore  are  not 
nncommon. 

The  clayey  matter  and  the  surface  loam  are  such  as  might 
have  been  derived  from  the  disintegration  of  many  of  the 
older  rocks  of  the  State,  so  that  none  of  the  material  com- 
posing the  Drift  deposits  of  Alabama  have  necessarily  been 
brought  from  beyond  the  limits  of  the  State,  though  some  of 
it  may  be  foreign  in  its  origin. 

PoeUion  with  refereMX  to  cMet /(yrmaJtiona. — These  deposits 
lie  upon  a  denuded  surface,  occupying  the  hills  and  valleys 
previously  existing  in  the  older  formations,  and  the  general 
features  of  the  topography,  all  the  most  prominent  elevations 
and  depressions,  water  courses,  eta,  of  the  present  were  in 
existence  when  they  were  deposited.  There  are  some  cir- 
cumstances, however,  which  seem  to  show  that  the  floods 
which  carried  along  the  materials  for  these  drift  beds,  were 
to  some  extent  at  least,  instrumental  in  causing  the  denuda- 
tion of  the  then  existing  land  surface  over  which  they 
flowed ;  for,  in  certain  cases,  these  materials  appear  to  be 
nothing  more  than  fragments  of  the  older  rocks  taken  up 
and  redeposited  at  no  great  distance  from  their  original 
place.  In  such  cases,  there  is  naturally  a  very  close  con- 
nection between  these  deposits  and  the  immediately  under- 
lying rocks. 

Notwithstanding  this,  the  Drift  or  Diluvial  soils  of  Ala- 
bama may  be  looked  upon  as  formed  of  material  contributed 
by  the  most  widely  different  rocks,  including  possibly  those 
of  every  older  formation  occurring  within  the  State,  the 
whole  thoroughly  worked  up  and  intermixed  by  the  agency 
of  moving  waters  to  form  a  surface  coating  of  vast  extent 
and  of  surpriamg  unifopmity. 

B.    Conversion  op  Soil  into  Book. 

Formation  of  Stony  Layers  Beneath  the  Soil. — It  is  not 
uncommon  to  find  in  places  below  the  soil,  impervious 
masses  of  hardened  clay  or  compacted  sand  or  gravel,  pro- 
duced by  the  cementing  together  of  the  particles  of  the  soil 
by  solutions  of  the  silicates  or  other  compounds  of  lime, 
alumina,  iron,  and  alkalies. 
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With  US,  the  majority  of  these  stony  layers  or  hardpanB^ 
are  formed  through  the  agency  of  solutions  of  iron.  This 
substance,  in  the  state  of  the  per-oxide,  exists  in  most  soils 
as  coloring  matter ;  by  the  agency  of  decaying  organic  mat- 
ter it  is  reduced  to  the  ferrous  or  protoxide  state  (in  which 
condition  it  is  soluble  in  atmospheric  carbonated  waters), 
and  thus  sinks  through  the  soil  into  subsoil.  There  it  is 
again  re-oxidized,  becomes  insoluble,  and  binds  together  the 
soil  or  subsoil  particles  which  it  surrounds,  into  a  hard, 
stony  substance.  This  reconversion  into  rock  of  the  loose 
materials  of  the  soil,  may  often  be  seen  in  progress,  where 
an  impermeable  stratum  of  clay  arrests  the  downward 
course  of  solutions  of  iron,  effected  by  the  organic  matters 
of  the  soiL 

Many  railroad  cuts  afford  good  illustrations  of  this  kind 
of  rock  formation* 

The  basins  of  peat  swamps,  also,  are  frequently  formed 
by  thin  layers  of  this  hard  paxL     (Johnson). 

It  has  been  stated  elsewhere  that  several  of  the  silioates  existmg  in  aU 
•oils  have  a  tendency  to  combine  together  as  doable  salts  to  form  insoluble 
compounds,  and  that  the  actual  formation  of  these  stony  masses  in  the  soil, 
is  retarded  or  prevented  by  the  admixture  of  organic  matter  and  other  in- 
different substances,  and  also  by  frequent  stirring  and  breaking  up  of  the 
soil. 

In  the  subsoil,  however,  the  conditions  are  often  favorable  to  the  accumu- 
lation of  these  insoluble  compounds,  (which  are  double  silicates  of  lime, 
alumina,  or  iron  with  alkaline  silicates,  and  of  the  nature  of  zeolites),  and 
they  bear  an  importantpart  in  the  production  of  hard-pan. 

DEPOsmoN  OF  Sediment  in  Bodies  op  Still  Water — ^Mode 
OF  Formation  of  Bedded  ob  Seddcentaby  Bocks. — ^In  the 
preceding  sections  we  have  spoken  of  the  agencies  which 
have  contributed  to  the  conversion  of  massive  and  slaty 
crystalline  rocks,  into  soil,  and  by  which  this  soil  once 
formed,  has  been  carried  oflf  and  spread  over  other  rocks 
than  those  which  gave  rise  to  them.  We  have  next  to  see 
what  becomes  of  the  materials  which  are  washed  off  entirely 
from  the  land  and  deposited  in  lakes  and  the  sea.  These 
materials  consist  not  only  of  the  solid  particles  carried 
along  mechanically  by  the  force  of  the  moving  water,  but 
also  that  which  has  been  dissolved  by  the  water  out  of  the 
soils  and  rocks  over  which  it  has  flowed. 
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(1.)  From  the  matters  mechanically  carried. — ^In  the  con- 
tinnal  flow  of  waters  from  the  high  lands  towards  the  sea, 
not  only  are  the  loose  matters  resulting  from  the  decay  of 
rocks  still  farther  broken  up  and  comminuted,  but  they  are 
sorted  and  deposited  in  beds  according  to  the  sizes  of  the 
individual  fragments. 

Naturally,  the  larger  fragments  and  blocks,  rarely  reach 
the  sea,  and  so  rarely  contribute  to  the  formation  of  new 
rock  masses.  An  accumulation  of  such  large  fragments  is 
from  the  very  coarseness  of  the  material  unfavorable  to 
plant  growth,  and  can  form  a  useful  soil  only  in  proportion 
as  these  fragments  undergo  chemical  decomposition. 

Similarly  the  smaller  rock  fragments  constituting  the  peb- 
bles and  gravel,  are  only  in  e^Lceptional  cases  carried  down 
to  the  sea. 

The  still  smaller  mineral  fragments  which  we  call  sand, 
as  we  have  already  seen,  is  in  great  quantity,  either  in  sus- 
pension or  rolled  along  the  bottom  of  the  rivers,  carried  into 
the  sea,  where  it  comes  to  rest  usually  at  no  great  distance 
from  the  shore.  Here,  either  by  filling  up  the  channels,  or 
the  shallow  parts  along  the  shore,  it  forms  directly  new 
land,  or  it  isinks  to  the  bottom  and  is  there  converted  into 
anew  rock,  t.  e.,  into  sandstone,  by  simple  pressure,  or  upon 
the  accession  of  some  kind  of  cemen1>  by  which  the  sand 
grains  are  bound  together. 

The  cementing  principle  of  sandstones  varies  greatly,  and 
may  be  clayey,  siliceous,  or  calcareous,  and  it  is  this  cement 
which  distinguishes  a  sandstone  from  a  mass  of  loose  sand. 
No  perfectly  satisfactory  explanation  has,  perhaps,  yet  been 
given  of  the  hardening  of  these  cementing  principles;  but 
it  has  many  things  in  common  with  the  hardening  of  arti- 
ficial cements,  which  depends  upon  the  formation  of  certain 
complex  silicates  of  variable  composition.* 

The  pebbles  and  small  rock  fragments,  which,  in  some  in- 
stances, are  carried  to  the  sea  shore,  may  in  a  similar  way 
become  compacted  into  rocks  which  are  called  conglomerates 
or  breccias,  according  as  the  rock  fragments  are  rounded  or 
M^l^^r. 

*Mayer,  Agrikaltar  Chemie. — See,  also,  above  under  formation  of  hard- 
pan. 
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Aa  the  result  of  the  chemical  decompositioii  of  a  great 
variety  of  crystalline  rocks,  there  is,  as  shown  above,  a 
finely  pulyerized  earthly  substance  to  which  the  general 
name  of  day  has  been  given,  since  it  consists,  in  great  meas- 
ure, of  silicate  of  alumina.  It  is  mostly  impure,  being 
mixed  with  a  variety  of  other  bodies,  especially  fine  sand, 
and  iron  oxide.  From  its  fine  state  of  division,  it  is  easily 
washed  away  by  running  winters,  and  for  the  most  part,  as 
we  have  seen,  comes  to  rest  only  when  the  currents  of  the 
rivers  are  completely  checked  in  mingling  with  the  still 
water  of  the  sea.  Here  it  settles  to  the  bottom,  where,  in 
some  cases,  it  contributes  directly  to  the  formation  of  soils, 
e.  ^.,  of  sea  marshes,  etc.,  or  coming  to  rest  in  deeper  water, 
it  may  be  compacted  together  in  a  manner  analogous  to 
that  mentioned  for  sandstones,  or  perhaps  by  the  single 
pressure  exerted  by  the  superincumbent  waters,  forming 
rocks  which  are  called  clay  slates,  shales,  etc  Bocks  of 
this  character,  like  the  [sandstones,  occur  among  the  sedi- 
mentary deposits  of  every  geological  age. 

(2.)  From  the  matters  carried  in  solution. — ^Our  account  of 
the  formation  of  new  rock  masses  out  of  the  products  of 
the  decomposition  of  the  crystalline  rocks,  does  not  yet  in- 
clude a  very  important  class  of  secondary  rocks,  viz :  the 
limestones,  and  yet  .there  is  no  geological  formation  which 
does  not  consist  in  part  of  limestones  of  greater  or  less  de- 
gree of  purity,  and  the  material  for  their  formation  is  un- 
doubtedly furnished  by  these  crystalline  rocks. 

Neither  in  the  fragments  which  result  from  the  mechanical 
disintegration  of  these  rocks,  nor  in  the  usually  finely  di- 
vided or  pulverulent  residue  left  from  their  chemical  decom- 
position, do  we  find  any  materials  which  when  properly 
compacted  would  produce  a  limestone,  and  its  source  must, 
therefore,  be  looked  for  in  the  third  class  of  products  re- 
sulting from  the  decay  of  rocks,  viz.,  the  soluble  extract. 

This  soluble  extract,  or  the  portion  of  the  original  rock 
dissolved  out  by  the  carbonated  atmospheric  water,  in  the 
case  of  those  rocks  which  contain  lime  feldspars,  and  hom- 
blendic  minerals,  is  chiefly  carbonate  of  lime  and  carbonate 
of  magnesia. 

In  solution,  they  are  carried  by  flawing  streams  to  the 
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open  sea,  exoept  when,  bj  evaporation  or  chemical  action, 
thej  are  rendered  insoluble  and  precipitated  on  the  way, 
forming  the  so-called  fresh  water  limestones. 

The  accumulation  of  lime  carbonate  in  the  ocean  might 
go  on  in  this  way  to  the  point  of  saturation,  when  it  would 
be  precipitated ;  and  this  actually  happens  in  certain  local- 
ities, especially  near  the  mouths  of  certain  rivers  which 
carry  down  large  quantities  of  carbonate  of  lime.  It  hais, 
however,  been  calculated  that  the  amount  of  carbonic  acid 
in  the  sea  water  is  more  than  sufficient  to  dissolve  and  hold 
in  solution  all  the  carbonate  of  lime  now  carried  down  by 
rivers,  and  the  precipitation  on  a  large  scale  of  this  salt  by 
simple  concentration  seems  not  to  be  possible  in  the  sea 
water  as  at  present  constituted. 

But  certain  marine  animals,  such  as  corals,  mollusks,  etc, 
possess  the  power  of  abstracting  from  the  sea  water  this 
carbonate  of  lime,  and  with  it  building  up  their  shells,  in 
which  the  lime  is  protected  from  the  solvent  action  of  the 
sea  water  by  the  animal  matter  with  which  it  is  usually  en- 
closed, at  least  during  the  lifetime  of  the  animal.  Certain 
classes  of  plants  also  have  a  similar  power. 

By  the  accumulation  of  these  organic  remains,  mostly 
after  being  broken  up  and  comminuted,  and  even  partly  dis- 
solved, with  the  partial  or  total  obliteration  of  all  organic 
structure,  limestones  are  now  certainly  in  process  of  forma- 
tion, and  have  undoubtedly  been  formed  in  past  geological 
periods,  and  it  has  come  to  be  one  of  the  generally  accepted 
beliefs  among  geologists  that  the  great  masses  of  pure  ma- 
rine limestone  have  been  formed  through  the  agency  of  or- 
ganic life. 

Nearly  all  limestones  contain  ^tn/  or  other  sUiceoua  moMer^ 
interbedded  with  the  limestone  layers,  or  else  forming  nod- 
ules and  concretions  in  the  same.  Certain  classes  of  organ- 
isms have  the  power  of  secreting  silica  from  the  sea  water 
and  incorporating  it  in  their  shells  and  other  solid  parts, 
and  from  these  come  probably  all  the  siliceous  accumula- 
tions so  common  in  the  various  geological  formations. 
Olauoonite  or  green  sand,  so  valuable  as  a  fertilizer,  also  ap- 
parently owes  its  origin  to  some  similar  organic  agency. 

It  has  recently  been  shown  that  a  deposit  of  red  day  is  in 


80  BIEKNIAL  REPORT  OF  THE  STATE  GEOLOGIST. 

process  of  formation  in  the  deepest  parts  of  the  sea,  and  it 
is  thought  by  some  geologists  that  the  material  is  of  or- 
ganic origin.* 

Many  of  the  materials  which  are  dissolved  ont  of  the  soil 
and  carried  down  to  the  sea  in  solution,  are  not  utilized  by 
living  organisms,  and  must,  therefore,  owe  their  precipita- 
tion in  solid  form  to  some  other  agency.  Substances  like 
common  salt  are  precipitated  out  of  solution  only  upon 
concentration  or  evaporation  of  the  solvent  This  is  also 
to  some  extent  true  of  gypsum.  Such  a  degree  of  concen- 
tration can  only  be  reached  in  isolated  bodies  of  water,  and 
not  in  the  open  sea. 

The  presence  of  immense  beds  of  limestone  among  the  rooks  of  the 
earliest  geological  formations,  has  led  many  geologists  to  conceive  that  the 
water  of  the  piimeval  ocean  differed  from  that  of  the  present  in  the  greater 
abondanoe  of  soluble  salts  of  lime  and  magnesia,  and  that  as  solutions  of 
the  alkaline  carbonates  produced  by  the  decomposition  of  feldspathic 
rocks  were  carried  down  to  the  sea  by  chemical  reaction  with  the  salts  there 
held  in  solution,  lime  carbonate  would  be  precipitated,  and  the  alkaline  car- 
bonates conyerted  into  chlorides,  in  which  form  they  would  remain  in  solu- 
tion. 

The  constant  association  of  magnesia  carbonate  with  limestone  suggests  a 
community  of  origin,  but  it  is  known  that  Che  shells  of  marine  animals  con- 
tain usually  mere  traces  of  magnesia,  and  the  accumulation  of  beds  of  mug- 
nesian  carbonates  cannot,  therefore,  be  referred  to  animal  agency,  but  must 
be  explained  by  some  other  reaction. 

There  is  perhaps  no  subject  which  has  more  attracted  the  attention  of 
geologists,  and  which  has  been  more  difficult  of  solution,  than  the  explana- 
tion of  the  formation  of  magnesian  carbonates.  In  many  places  these 
rocks  are  associated  with  beds  of  gypsum  and  rook  salt,  and  as  the  latter  is 
formed  only  in  isolated  lakes  or  portions  of  the  sea,  the  same  mode  of  form- 
ation is  thought  probable  for  the  other  two  also. 

Other  explanations,  based  upon  chemical  reactions,  haye  been  proposed, 
but  experiments  which  have  been  made  to  imitate  the  proposed  reactions, 
haye  not  always  been  successful  It  has  been  suggested  that  carbonate  of 
magnesia  may  have  been  produced  by  direct  precipitation,  either  by  the  re- 
action of  soluble  salts  of  magnesia,  such  as  the  chloride,  upon  the  carbon- 
ate of  the  alkalies,  resulting  in  the  formation  of  magnesian  carbonate  and 
potassium  or  sodium  chloride,  or  by  the  reaction  of  sulphate  of  magnesia  on 
carbonate  of  lime,  producing  lime  sulphate  or  gypsum  and  magnesia  car- 
bonate. In  either  case,  so  long  as  any  of  the  salts  of  lime  remain  in  solu- 
tion, the  magnesia  carbonate  would  not  be  thrown  down.  (Hunt,  Chemical 
and  Geological  Essays. ) 

Another  explanation  assumes  that  beds  of  limestone  exposed  to  the  action 

*A.  H.  Green,  Physical  Geology,  p.  233. 
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of  soluble  magnesian  salts  have  gradually  been  oonverted  into  magnesian, 
limestone  or  dolomite. 

Whatever  may  have  been  the  mode  by  which  the  carbonates  of  Hme  and 
of  magnesia  were  deposited,  the  source  is,  according  to  Dr.  Hunt,  two-fold: 
1st.  lime  and  magnesia  silicates,  such  as  feldspars  and  hornblendes;  by 
the  decomposition  of  which  these  bases  as  carbonates  are  brought  into  solu- 
tion and  thus  carried  down  to  the  sea.  2d.  The  chlorides  of  lime  and 
magnesia  originally  present  in  the  waters  of  the  ocean;  by  the  reaction  of 
which  upon  the  carbonates  of  potash  and  soda,  produced  as  above  by  the 
decomposition  of  feldspathic  rooks,  the  lime  and  magnesia  have  been  pre. 
dpitated  in  the  form  of  carbonates,  while  the  alkalies,  in  the  form  of  chlo- 
rides, have  remained  in  solution,  in  this  way  bringing  about  secular  changes 
in  the  composition  of  the  sea  water. 

The  day  or  aluminous  sUicato  deprived  of  its  alkalies  and  alkaline  earths, 
beoomes  thus  a  measure  of  the  carbonic  acid  taken  from  the  atmosphere, 
and  of  the  carbonates  of  lime  and  magnesia  precipitated  and  removed  from, 
and  the  sodium  chloride  added  to  the  waters  of  the  primeval  ocean.  (Hunt, 
Chemical  and  Geological  Surveys.) 

The  rare  occurrence  in  beds  or  deposits  of  the  other  mat- 
ters dissolved  by  ordinary  meteoric  waters,  may  in  some 
cases  (e.  g,^  the  salts  of  potash  and  phosphoric  acid)  be  in 
great  measure  explained  by  the  avidity  with  which  they  are 
absorbed  and  retained  by  the  soil,  being  thus  rendered 
practically  insoluble. 

The  Soils  Derived  from  these  Secondary  Bocks, 

The  sediments  accumulated  in  any  of  the  ways  above 
noted,  and  compacted  into  rocks,  may,  by  the  secular  move- 
ments of  the  earth's  crust,  be  again  lifted  above  the  sea  and 
added  to  the  dry  land,  to  be  again  subjected  to  the  corrod- 
ing action  of  the  weather,  to  be  again  broken  down  and 
crumbled.  The  cementing  principle  of  the  sandstones  and 
conglomerates  is  loosened  or  dissolved  by  the  carbonated 
water,  the  sand  grains  or  pebbles  fall  apart ;  the  clays  will 
similarly  be  disintegrated,  and  the  limestones  will  be  acted 
on  by  the  carbonic  acid,  and  partially  or  wholly  dissolved ; 
in  short,  the  sedimentary  rocks  will  sooner  or  later  be  cov- 
ered with  a  loose  mass  resulting  from  their  disintegration 
or  decomposition;  but  these  products  of  decay  will  natur- 
ally be  much  nearer  in  composition  to  the  parent  rock  than 
were  the  products  of  the  decay  of  the  original  crystalline 
rocks. 

The  soil  from  a  sandstone  may  be  almost  identical  with 
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its  parent  rock  in  composition;  the  soil  from  a  clay  slate  or 
shale  may  be  identical  in  composition  with  the  slate  or 
shale. 

And  still  farther,  the  soils  from  such  sedimentary  rooks 
may  also  be  removed  from  their  original  place,  may  be  min- 
gled with  each  other,  may  be  redeposited  on  foreign  rocks ; 
in  a  word,  all  the  phenomena  may  be  repeated  with  the 
debris  of  these  sedimentary  or  secondary  rocks,  which  have 
already  been  described  for  the  crystalline  rocks. 

We  have  here,  however,  a  new  feature  in  the  occurrence 
of  carbonate  of  lime  (and  of  magnesia)  in  distinct  beds, 
while  heretofore  its  occurrence  was  only  noted  in  small 
quantities  held  in  solution  by  carbonic  acid. 

Beds  of  limestone,  like  other  rocks  when  subjected  to  the 
action  of  the  weather,  are  disintegrated  and  partly  taken 
into  solution,  so  that  every  stream  which  flows  from  a  lime- 
stone region,  may  carry  with  it  not  only  carbonate  of  lime 
in  solution,  but  mechanically  fragments  of  the  limestone  it- 
self, which,  in  the  form  of  lime  sand  or  fine  calcareous  mud, 
may  be  mingled  and  deposited  with  sands  and  clays,  pro- 
ducing such  mixed  sediments  as  marl,  loess,  etc. 

With  this,  we  may  close  our  account  of  the  formation  of 
t}ie  inorganic  or  mineral  portions  of  soils,  and  go  on  to  the 
consideration  of  the  modifications  brought  about  by  the  ac- 
tion of  organic  matter. 

ClaasificcUion  of  Purdy  Mineral  Soils, 

When  classified  according  to  their  purely  mineral  charac- 
ters, all  soils  may  be  arranged  as  follows :  * 

L    Original  or  Primitive  Soils — i.  6.,  such  as  till  rests 
upon  the  parent  rock. 
A,    Those  derived  from  the  crystalline  rocks. 

1.  Feldspathic  soils  (from  granite,  etc.) 

2.  Augitic  and  homblendic  soils  (from  basalt,  do- 
lerite,  etc.) 

3.  Micaceous  or  isinglass  soils  (from  mica   slate, 
gneiss,  etc.) 

^  Mayer,  Agricnltor  Ghemie. 
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B.    Those  derived  from  non-crjstalline,  sedimentary  or 
stratified  rocks. 
4    Sandstone  soils  (from  the  varions  sandstones). 

5.  Clay  soils  (from  clay  slate,  shales,  etc.) 

6.  Limestone  soils  (from  limestone,  dolomite,  etc.) 
II.     Sedimentary,  or  secondary,  or  transported  soils — L  e., 

those  which  no  longer  rest  upon  the  parent  rock. 

7.  Pebbly  and  gravelly  soils  (from  fragments  of  any 
kind  of  rock), 

8.  Sandy  soils. 

9.  Clay  soils. 

10.  Loam  soils  (containing  mixtures  of  sand  and  clay). 

11.  Calcareous  soils. 

12.  Marly  soils  (containing  mixtures  of  lime  and  clay). 
It  will  be  readily  understood  that  the  above  list  is  in- 
tended only  to  mark  certain  stages  of  an  endlessly  varied 
series  actually  existing  in  nature  as  the  result  of  countless 
intermixtures. 

II     The   Obganio   Matteb   in   Sonus ;  Its   Soubcos   and 

Charactebs. 

A  purely  mineral  soil  produced  in  the  manner  above 
described,  is  not  incapable  of  giving  support  to  some 
kinds  of  plants,  otherwise  it  would  be  impossible  to  explain 
the  first  appearance  of  vegetation  upon  the  earth.  In  fact, 
it  is  a  matter  of  common  observation,  that  so  soon  as  there 
is  the  slightest  transformation  of  the  surface  of  a  rock  by 
the  atmospheric  agencies,  certain  minute  plant  forms  take 
root  and  flourish,  finding  even  in  this  scanty  soil  enough  of 
available  mineral  matter  for  their  moderate  needs. 

But  even  with  sufficient  depth  to  give  fitting  support  to 
the  wide  spreading  roots  of  the  higher  orders  of  plants,  a 
soil  must  contain  other  ingredients  than  those  supplied 
solely  through  the  decay  of  rocl^,  before  it  can  furnish  the 
nourishment  which  these  higher  plants  demand. 

These  additional  ingredients  (chiefly  some  compounds  of 

Nitrogen,)  while  coming  ultimately  from  the  atmosphere, 

are  accumulated  in  the  soil  only  through  the  a^^ency  of 

plants. 

3 


' 
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Besides,  the  incorporation  into  the  soil  of  the  remains  of 
plants,  imparts  to  it  certain  physical  qualities  ^ioh  are  of 
the  utmost  importance  in  fitting  it  to  give  support  to  other 
generations  of  plants.  Indeed,  it  may  be  said  that  the  de- 
composition products  of  rocks  become  8oU  only  through  the 
intervention  of  plants. 

Action  of  the  Living  Plants 

This  influence  is  exerted  by  the  plant  both  while  living 
and  after  its  death.  The  living  plant  sends  its  roots  into 
the  fissures  and  crevices  of  rocks  where,  by  their  constant 
growth,  they  exert  a  force  which  is  often  sufficient  to  wedge 
off  immense  blocks.  On  the  other  hand,  a  conservative  in- 
fluence is  seen  where  vegetation,  by  preventing  the  sudden 
rush  of  waters-  from  the  mountains  into  the  valleysy  and  the 
consequent  washing  away  of  all  the  smaller  products  of 
rock  decay,  favors  the  accumulation  of  soil  in  regions  where^ 
otherwise,  the  surface  would  be  a  bare  mass  of  rock  frag- 
ments. 

In  marshes  and  other  sufficiently  shallow  waters,  a  growth 
of  marsh  grass  is  often  the  starting  point  of  a  new  land 
formation;  and  in  some  places  the  binding  force  exerted  by 
the  roots  of  certain  hardy  plants  converts  mere  wastes  of 
moving  sand  into  araUe  soiL 

A  covering  of  vegetation,  by  preventing  the  escape  of  mois- 
ture and  its  attendant  carbonic  acid,  greatly  accelerates 
their  solvent  action  upon  the  underlying  soil,  and  it  seems 
also  probable  that  the  roots  of  plmits  yield  acid  excretions 
which  are  not  without  their  influence  in  corroding  and  dis- 
solving the  rock  surfaces  or  soils  with  which  they  are  in 
contact 

Action  of  Vegetable  Matter  in  Process  of  Decay. 

The  real  importance,  however,  of  the  plant  as  a  factor  in 
the  production  and  modification  of  the  soil  begins  with  the 
cessation  of  its  life. 

When  a  plant  dies  its  entire  content  of  incombustible 
mineral  matter,  or  ash,  and  of  combustible  organic  matter 
is  returned  to  the  soil  which  gave  it  support.    Upon  the 
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decay  of  tlie  plant  these  mineral  matters,  which  haTe  been 
taken  up  by  its  roots,  often  from  considerable  depths,  and 
changed  from  insoluble  to  soluble  forms,  are  returned  to  the 
.top  soil)  in  a  condition  most  easy  of  assimilation  by  the 
succeeding  generation  of  plants.  The  top  soil  is  thus  grad** 
ually  enriched  by  the  addition  of  those  substances  which 
count  as  plant  food,  such  as  potash,  phosphoric  acid^  lime> 
etc.,  and  it  is  not  difficult  to  understand  how  forest  trees, 
with  their  deeply  penetrating  roots,  in  bringing  such  plant 
food  from  considerable  depths  up  to  the  surface  may  become 
efficient  agents  in  the  improvement  and  renovation  of  soil. 

The  organic  element  of  the  plant,  consisting  of  carbon, 
hydrogen,  oxygen,  and  nitrogen,  (which,  as  already  stated, 
have  been  mostly  assimilated  from  the  atmosphere,)  are 
combined  together  to  form  a  number  of  complex  organic 
substances,  more  particularly  described  below.  Upon  the 
death  of  the  plant  these  rapidly  fall  into  decay,  the  end 
result  of  which,  under  ordinary  circumstances,  is  their  oxi* 
dation,  L  e.,  their  conversion  into  carbonic  acid  and  water. 
Ammonia  also  is  produced,  which,  sooner  or  later,  is  con- 
verted into  nitric  acid. 

Cionceming  the  nHxter  thus  formed,  nothing  need  be  said ; 
not  so,  however,  with  the  other  products  named. 

We  have  already  seen  that  carbonic  add  is  one  of  the  most 
important  of  the  atmospheric  agencies  in  promotii^  the 
chemical  decomposition  of  rocks.  Now  when  vegetable 
matter  is  incorporated  with  the  soil,  there  is  introduced 
into  it  a  prolific  source  of  carbonic  acid.  Analyses  have 
shown  that  the  air  of  a  soil  containing  much  vegetable  mat- 
ter is  from  twenty  to  one  hundred  times  richer  in  carbonic 
acid  than  is  the  ordinary  atmosphere,  and  it  is  obvious  that  * 
in  such  soils,  all  those  chemical  changes  which  depend  upon 
the  action  of  carbonic  acid,  such  as  the  decomposition  of 
the  unaltered,  but  still  alterable,  rock-fragments  of  the  soil, 
and  the  changing  of  important  elements  of  plant  food,  such 
as  potash,  phosphoric  acid,  etc.,  from  insoluble  forms  into 
conditions  in  which  they  may  be  utilized  by  the  growing 
plant,  will  go  on  with  a  rapidity  and  intensity  which  will 
be  proportionate  to  quantity  of  vegetable  matter  present. 

The  nitrogenous  portions  of  the  plant,  in  the  process  of 
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the  decay,  are  in  part  converted  into  ammonia  and  nitrtc 
acid,  which  also  exert  a  decomposing  action  cm  the  ingredi-* 
ents  of  the  soil.  And  moreover,  without  the  presence  of 
one  or  the  other  of  these  subetances,  a  soil  i»  incapable  of 
supporting  a  thrifty  growth  of  vegetation,  since  it  is  toler^ 
ably  well  established  that  plants  can  assimilate  nitrogen 
only  when  it  is  presented  to  their  roots  in  the  form  of  am^ 
monia  or  nitric  acid. 

Hurjfws, — ^But  the  influence  of  vegetable  matter  upon  the 
soil  is  by  no  means  even  chiefly  confined  to  these  last  pro-* 
ducts  of  decomposition,  for  in  the  course  of  this  decompo" 
sition,  several  intermediate  or  tran^tion  products  are  formed 
partly  acid,  partly  alkaline  in  nature,  which  react  chemically 
most  energetically  upon  the  constituents  of  the  soil  and  at 
the  same  time  profoundly  modify  its  physical  characters. 

These  new  organic  compounds,  the  result  of  partial  decay, 
are,  notwithstanding  the  great  differences  existing  among 
plants,  essentially  the  same  for  alL 

With  the  loss  of  part  of  its  carbon  and  hydrogen  in  the 
form  of  carbonic  acid  and  water,  decaying  vegetable  matter 
is  gradually  converted  into  a  yellowish  or  dark  brown,  pul- 
verulent, carbonaceous  mass  to  which  the  name  of  humvs  is 
generally  given. 

Humus  is  not  a  defimte  chemical  compound  of  invariable 
composition,  nor  yet  a  mixture  of  such  compounds,  but  it 
is  rather  a  mixture  of  partially  decomposed  vegetable  mat-' 
ter  still  in  process  of  decomposition,  still  subject  to  further 
changes  by  decay,  and  for  this  very  reason,  destitute  of  any 
definite  and  determinate  chemical  composition  and  of  any 
definite  and  constant  physical  and  chemical  characters. 

The  composition  and  properties  of  these  humus  bodies 
are,  within  narrow  limits,  dependent  upon  the  particular 
stage  of  the  decomposition,  and  upon  the  particular  direc- 
tion taken  by  the  decay  under  the  influence  of  varied  ex- 
ternal circumstances***^ 

All  humus  substances,  from  whatever  source  and  by 
whatever  process  derived,  have  certain  physical  characters 
in  common,  among  which  the  most  important  are  the  dark 
color,  the  great  capacity  for  absorbing  and  retaining  mois- 

*  Mayer,  Agriktiltnr  Ghemie. 
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tare,  together  with  all  the  mineral  and  other  snbstanoeB 
which  that  moisture  may  hold  in  solution.  Another  remark- 
able property  of  humus  is  its  behavior  towards  the  fine 
earth'  or  clay  resulting  from  the  decay  of  rocks.  Whenever 
these  two  substances  in  suspension  in  water,  are  brought 
together,  their  mutual  attraction  is  so  great  that  they  form 
a  most  intimate  mixture  of  grayish  black  color,  which  by 
gradual  desiccation  becomes  a  finely  pulverized,  always  moist 
and  friable  soil,  in  which  the  humus  may  remain  without 
further  change  for  many  years. 

This  mixture  is  the  principle  constituent  of  the  so-called 
vegetable  mould.     (Senft,  Gesteins-  und  Bodenkunde.) 

Humus  Adda. — The  humus  substances  possess  also  cer- 
tain chemical  properties  in  common.  While  humus  in  itself 
is  reckoned  as  an  indifferent  body,  yet  when  in  contact  with 
certain  bases,  such  as  alkalies,  lime,  etc.,  it  absorbs  oxygen, 
and  is  thus  converted  into  the  so-called  humus  acids.  The 
affinity  for  oxygen  of  these  humus  substances,  when  alkalies 
or  similar  bases  are  present,  is  so  great  that  they  are  capa- 
ble of  taking  it  not  only  from  the  atmosphere,  but  also  from 
the  surrounding  oxides,  hence  the  strong  reducing  action 
exercised  by  decaying  vegetation.  The  humus  acids  thus 
formed  have  the  power  of  fixing  and  co^verting  into  insolu- 
ble  forms,  certain  bases,  especially  the  alkalies,  in  conse- 
quence of  which  the  absorption  of  oxygen  is  still  further 
increased,  and  a  series  of  acids  produced,  each  of  which 
differs  from  its  predecessor  in  having  a  larger  proportion  of 
oxygen  and  a  smaUer  proportion  of  hydrogen  and  carbon; 
the  last  and  end  result  of  this  oxydation  being  the  produc- 
tion of  carbonic  acid  and  water.  This  uniformity  in  the 
behavior  of  the  whole  series  of  these  otherwise  different 
substances  is  another  ground  upon  which  the  collective 
name  of  humus  is  to  some  extent  justified.     (Mayer,  1.  c.) 

The  acids  prodnced  by  the  decay  of  yegetable  matter  have,  according  to 
the  experiments  of  Prof.  A.  A.  JaUien,  very  decided  solvent  powers  over 
many  minerals,  so  that  their  influence  in  converting  these  minerals  into 
soils,  is  even  greater  than  that  of  the  carbonic  acid  and  other  atmospheric 
agents. 

The  composition  of  these  hnmns  acids  is  still  somewhat  a  matter  of  dis- 
onssion,  bnt  the  progress  of  the  oxidation  seems  to  take  the  following 
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oonne :    The  ohemically  indifferent  hnmns  is  Btimnlated  by  the  presence  of 
ftlVftliflift  to  the  absofption  of  oxygen  by  which  it  is  converted  into 

1,    XTlmio  add,  and  this  farther  to 

2y    Homic  acidy  and  this  in  tnm  to 

3,    Grenic  acid,  and  this  to 

4»    Apocrenic  acid,  and  this  lastly  to 

5^    Carbonic  acid, 

So  that  the  end  result  of  the  oxidation  of  all  hnmus  sabstanoes  is  the  forma- 
tion of  a  carbonate  of  an  alkali  or  of  an  alkaline  earth. 

Each  of  these  acids  has  its  special  characters,  bat  their  alkaline  salts 
(especially  ammonia  salts)  all  have  the  common  property  of  effecting  either 
directly  or  indirectly,  the  eolation  of  certain  otherwise  insdnble  com- 
ponnds  ft-rigHng  in  the  soiL  Thus  the  hamate  of  anunonia,  according  to  the 
experiments  of  Senft  and  others,  is  capable  of  dissolving  silicates  of  alkalies 
and  magnesia,  phosphate  of  lime,  snlphate  of  strontiam,  etc.,  which  are 
comparatively  insolable  even  in  the  carbonated  water  of  the  atmosphere, 
which  IS  so  powerfal  a  reagent  in  bringing  about  the  decomposition  of 
i»)ii>^<f>]  manncn. 

In  this  way  these  oi^nic  acids  of  the  soil  become  most 
important  agents  in  effecting  the  decomposition  of  minerals, 
and  in  the  conversion  of  some  of  their  oonstituents  into 
available  plant  food.  (Senft,  Qesteins-  nnd  Bodenknnde, 
p.  330.)  The  hnmns  substances,  by  the  oxidation  of  which 
the  above  named  acids  are  produced,  are  called  vlmin  and 
humiuy  the  former  being  characterized  by  a  brown,  and  the 
latter  by  a  black  color. 

The  character  of  homos,  as  stated  above,  depends  on  the 
stage  of  the  decay,  and  upon  the  conditions  onder  which  the 
decay  takes  place.  Notwithstanding  the  difference  in  vege- 
table matter,  it  consists  in  all  cases,  of  cellulose  or  woody 
fibre,  and  starch,  or  substances  of  similar  composition  con- 
taining carbon,  hydrogen,  and  oxygen ;  of  a  small  propor- 
tion of  albuminous  and  other  matters  containing  nitrogen 
in  addition  to  the  above,  and  lastly  of  incombustible  mineral 
matter. 

When  decay  goes  on  with  foil  access  of  air,  the  carbon  and  hydrogen  are 
oxidized  to  carbonic  acid  and  water;  bat  with  limited  access  of  air  the 
carbon  and  hydrogen  combine  to  some  extent  together,  forming  marsh  gas, 
the  nitrogen  escapes  partly  as  free  nitrogen,  partly  in  combination  with 
hydrogen  in  the  form  of  ammonia,  and  still  another  part  remains  in  the 
hnmns  as  an  ingredient  of  the  acids  above  named.  Mulder  (Ghemie  der 
Acker-krnme,)  considers  these  acids  as  compounds  of  carbon,  hydrogen, 
and  oxygen  alone,  but  Mayer  and  others  believe  that  they  all  contain  nitro- 
gen aa  an  essential  oonaUtoent,  or  nt  least  in  some  other  form  than 


THE  OBGANIC  XATTEB  IN  80IL&  39 

•mmonia  or  nitrio  acid.  As  a  matter  of  fact  the  larger  proportioii  of  the 
nitrogen  in  hamns,  is  in  a  form  very  difficult  of  assimilation  by  plants, 
while  a  small  proportion  only  is  in  the  form  of  ammonia  or  nitric  add 
eomponnds.  * 

Lastly,  when  a  mass  of  yegetation  undergoes  decay,  under  the  pressure 
of  a  superincumbent  mass  of  water  or  earth,  by  which  access  of  air  is  cut 
off,  it  soon  becomes  impregnated  with  bituminous  matter  by  which  Its 
further  decay  is  preyented,  and  the  humns  substances  thus  become  beds  of 
peat  or  turt 

llamas,  when  incorporated  with  the  soil,  acts  npon  it  in 
two  ways ;  physically,  by  changing  its  properties,  rendering 
it  more  porous,  and  a  better  absorber  of  heat  and  moisture ; 
'chemicaUyy  by  introducing  into  it  a  source  of  ceaseless  chemi- 
cal activity,  by  which  the  soil  constituents  still  capable  of 
change  are  decomposed  and  the  plant  food  which  they  con- 
tain rendered  available,  and  by  which  a  portion  at  least  of 
the  nitrogen  of  the  humus  itself,  is  converted  into  ammonia 
or  nitric  acid  and  thus  turned  to  the  service  of  succeeding 
generations  of  plants. 

The  humus  of  the  soil,  has  in  addition,  the  power  of  ab- 
sorbing or  rendering  insoluble  in  the  percolating  waters  of 
the  soil,  certain  of  the  mineral  and  other  matters  which  the 
roots  of  plants  are  capable  of  taking  up.  This  subject  will, 
however,  be  more  fully  considered  in  the  next  section. 

Other  Organic  Agencies  Concerned  in  the  Produdum  of  Soils. 

Our  account  of  the  formation  of  soil  would  be  incomplete 
without  some  reference  to  the  part  borne  by  earth-worms. 
The  significance  of  these  animals  as  geological  agents,  was 
first  clearly  recognized  by  Darwin,  1837,  and  has  recently 
formed  the  subject  of  a  book  by  that  illustrious  author,t 
who  has  reached  the  conclusion,  from  a  series  of  observa- 
tions continued  through  many  years,  that  all  "the  vegetable 
mould  over  the  whole  country  has  passed  many  times 
through,  and  will  again  pass  many  times  through,  the  in- 
testinal canals  of  worms."  These  animals  excavate  their 
burrows  in  the  soil  to  the  depth  of  three  or  four  feet,  some- 
times even  more.    Their  food  consists  of  leaves  and  other 

*Mayer  calls  attention  to  the  great  stores  of  nitrogen  in  peat  and  humus, 
which  might  be  turned  to  account  in  agriculture,  if  a  method  could  be 
deyised  by  which  it  might  be  conyerted  into  an  ayailable  form. 

fThe  Formatipn  of  Vegetable  ICould. 
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vegetable  matter,  which,  after  being  digested  and  mixed 
with  a  great  bulk  of  fine  earth,  which  they  swallow  for  the 
vegetable  matter  which  it  contains,  or  for  the  purpose  of 
assisting*  in  the  digestion  of  their  food,  are  brought  up  to  the 
surface  and  ejected  in  their  castings.  The  amount  of  fine 
vegetable  mould  which  earth-worms  bring  thus  from  depths 
of  three  or  four  feet  and  spread  upon  the  surface,  is  suffi- 
cient in  some  places  to  form  an  annual  layer  two-tenths  of  an 
inch  in  thickness  over  the  whole  surface.  ''There  can  be  no 
doubt,  that  the  materials  of  vegetable  soil  are  largely  com- 
mingled and  fertilized  by  the  earth-worm,  and  in  particular 
that»  by  being  Drought  up  to  the  surface,  the  fine  partides 
are  exposed  to  meteoric  influences — ^notably  to  wind  and 

rain."* 
It  has  not  escaped  the  observation  of   many  farmers  in 

this  State,  that  when  a  mass  of  sand  has  been  washed  down 

over  a  fertile  bottom,  it  will,  after  a  few  years,  again  be 

covered  by  a  layer  of  vegetable  mould  which  earth-worms 

have,  in  the  manner  indicated,  brought  up  from  below  and 

spread  over  it. 

Judge  Lawrence  Johnson,  of  Mississippi,  has  also  recently 
called  attention  to  the  part  which  earth-worms  have  borne 
in  the  formation  of  the  vegetable  mould  of  much  of  our 
prairie  region ;  and  there  is  no  doubt  that  the  importance  of 
these  agents  in  the  formation  of  soils,  will  be  more  fully 
recognized  in  proportion  as  more  careful  observations  are 
made. 

Other  burrowing  animals,  such  as  craw-fish,  eta,  un- 
doubtedly play  a  similar,  though  less  important,  part  in  the 
production  of  soils. 

Having  thus  traced  the  formation  of  soils  from  the  crys- 
talline and  non-crystalline  rocks,  and  shown  in  what  way 
vegetable  matter  and  animal  life  also  contribute  to  its  forma- 
tion— having  seen  that  every  soil  is  a  mixture  in  some  pro- 
portion, of  fragments  resulting  from  the  mechanical  disinte- 
gration of  rocks,  of  the  fine  earth  produced  by  the  chemical 
decay,  of  the  dissolved  matters  extracted  from  the  rocks 
during  the  process  of  this  decomposition,  and  of  humus  or 

*A,  Geikie,  Text  Book  of  Geology,  p.  454. 
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vegetable  matter,  we  have  next  to  treat  of  those  physical 
and  chemical  properties  of  this  mixture,  which  adapt  it  to 
give  mechanical  support  to  the  roots  of  plants ;  to  absorb 
and  distribute  the  heat  received  from  the  sun,  according  to 
the  needs  of  the  plant ;  to  imbibe  and  give  out,  when  needed, 
the  moisture  received  in  the  form  of  rain,  dew,  etc.;  and 
finally,  to  act  as  a  magazine  of  food,  to  be  served  out  as  the 
growing  plants  require  it 


SECTION  II. 
THE  SOIL  IN  ITS  RELATIONS  TO  VEGETATION. 

Every  plant  needs  for  the  proper  development  of  its  dif- 
ferent organs,  a  definite  space  in  which  to  unfold  its  parts  ; 
a  suitable  substratum  or  ground  into  which  its  roots  can 
penetrate,  and  thus  secure  it  against  the  winds  and  other 
forces ;  in  addition  to  these,  a  certain  amount  of  warmth, 
air  and  moisture ;  and  lastly,  a  supply  of  food  in  sufficient 
quantity  and  in  an  available  form.  For  most  of  these  things, 
a  plant  being  confined  to  a  single  spot,  is  dependent  upon 
the  soil  on  which  it  grows.* 

In  how  far  and  in  what  manner  the  soil  responds  to  the 
demands  thus  made  upon  it,  we  shall  endeavor  to  show. 

Frame-work  or  Mechanical  Bams  of  Soils  ;  Constituents  which 
Determine  the  Principal  Physical  Properties  of  Soils  ;  Soil 
Varieties  Depending  on  these. 

The  frame  work  of  every  arable  soil  consists  of  a  mixture 
in  variable  proportions,  of  sand,  clay,  hydrated  oxide  of 
iron,  lime,  and  humus  or  vegetable  matter.  Upon  these  con- 
stituents depend,  in  great  measure,  the  physical  properties 
of  the  soil,  and  their  relative  proportions  in  the  soil,  are 
often  used  as  the  basis  of  a  soil-classification. 

A  general  description,  therefore,  of  each  of  these  constit- 
uents and  of  the  soil-varieties  in  which  each  predominates, 
may  very  well  precede  any  account  of  the  varying  relations 
of  the  soil  to  plants. 

*Seiift,  Qeeteiiis-  nnd  BodenkimGle. 
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Sand. — Sand  consists  of  fragments,  flattened,  rounded  or  angular,  of  rooks 
and  minerals  of  yarious  kinds,  also  of  fossils,  shells,  etc.  In  the  absence  of 
clay  or  other  admixtures,  sand  forms  loose,  incoherent  masses,  through 
which  water  percolates  readily,  and  which  is  rapidly  heated  by  the  rays  of 
the  sun,  and  which,  on  the  other  hand,  cools  down  rapidly  by  radiation  at 
night.  With  a  diminution  in  the  size  of  the  grains  or  individual  fragments, 
the  capacity  for  absorbing  and  retaining  moistyre  increases,  while  the 
capacity  for  absorbing  heat  diminishes,  so  that  a  mass  of  yery  fine  sand  may 
approach  day  in  closeness  of  texture  and  heaviness. 

When  the  individual  fragments  are  larger  than,  for  instance,  a  pea,  the 
sand  becomes  gravel  or  pebbles. 

In  the  composition  of  the  separate  grains,  sands  differ  very  widely.  In 
Alabama  by  far  the  greater  part  of  the  sand  grains  are  of  quartz,  but  frag- 
ments of  other  minerals,  and  of  rocks,  may  occur  in  every  accumulation  of 
sand. 

Sands  consisting  solely  of  quartz  grains,  are  essentially  sterile,  and  be- 
come soils  only  upon  the  addition  of  clay  or  other  matters,  but  where  the 
grains  are  fragments  of  minerals  or  rocks  capable  of  further  alteration  under 
the  action  of  the  atmospheric  forces,  these  constitute  a  sort  of  reserve  of 
plant  food  to  be  gradually  converted  into  available  forms.  Under  the  action 
of  the  weather,  therefore^  these  alterable  sands  may  gradually  become  fer- 
tile soils. 

Sandy  Soils. — Sandy  soils  contain  at  least  85  to  90  per  cent,  of  sand,  ( i.  e.» 
small  granular  fragments  of  rock,  no  matter  of  what  kind.) — Johnson. 

They  are  light,  i.e.,  more  or  less  loose  or  incoherent,  dry  and  warm,  t.  e., 
they  are  easily  permeable  by  wator,  and  readily  heated.  These  qualities  are 
of  advantage  in  a  moist  season,  but  sandy  soils  are  drouthy  unless  tempered 
with  clay  or  humus.  They  are  usually  easily  worked,  and  may  be  very  fer- 
tile, holding  the  plant  food  in  an  available  form.  Unless,  however,  subject 
to  periodical  overflow,  or  otherwise  supplied  with  plant  food  from  without, 
such  soils  are  rarely  durable,  especially  if  the  grains  are  mostly  quartz. 

The  case  may  occur  where  a  siliceous  soil  becomes  very  heavy  and  imper- 
meable, cold,  and  wet,  even  in  the  absence  of  much  clay,  by  reason  of  the 
very  finely  powdered  state  of  the  siliceous  matter.  Such  soils  occur,  only 
or  chiefly,  in  the  lower  part  of  the  State  and  are  not  very  common.  They 
have  comparatively  little  retentive  power  for  moisture  or  for  manure,  and 
are  liable  to  suffer  both  from  drouth  and  from  excessive  wet. 

Clay. — Clay  consists  of  exceedingly  small  earthy  particles  of  uniform  size 
and  shape,  exhibiting  a  strong  attraction,  not  only  for  each  other,  but  for 
water,  and  other  substances.  The  purest  of  all  clays  is  porcelain  earth  or 
kaolin,  and  it  is  at  the  same  time  one  of  the  rarest.  All  the  ordinary  clays 
are  the  result  of  the  admixtures  of  pure  clayey  matter  with  other  substances, 
chiefly  silica,  or  sand,  iron,  lime,  carbonaceous  matter,  etc.  That  pure 
clays  should  be  so  rare,  follows  naturally  from  a  property  which  dis- 
tinguishes it  among  the  soil-constituents,  viz  :  that  of  absorbing  and  retain- 
ing or  fixing  within  its  substance  not  only  water  but  everything  that  may 
be  dissolved  or  held  in  suspension  therein.  Substances  thus  absorbed  by 
the  clay  are  no  longer  to  be  completely  separated  from  it  by  mere  washing 
in  water,  and  appear,  therefore,  to  be  almost  chemically  combined. 

The  minerals  by  whose  decomposition  clay  is  formed  contain,  as  a  rule, 
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Yariable  quantities  of  iron,  lime,  silica,  eto.,  and  as  these  are  set  free  by  the 
action  of  the  weather,  they  are  absorbed  by  the  day,  constituting  fermgin- 
OQs  days,  marl,  loam,  etc.,  which  are  not  as  a  rule,  to  be  formed  by  the 
simple  stirring  together  of  these  materials.  Tet,  when  an  intimate  mixture 
of  clay,  loam,  or  marl,  in  yery  finely  divided  state,  is  brought  together  with 
sand  or  carbonaceous  matter,  and  thoroughly  shaken  up,  as  in  the  eddies  o' 
rivers,  etc.,  these  substances  adhere  together,  forming,  when  deposited,  beds 
of  sandy  loam  and  carbonaceous  mud.     (8enft.) 

The  coloring  matters  of  clays  are  usually  iron,  humus,  and  manganese. 
Clays  colored  by  iron  are  mosUy  either  yellow,  orange,  or  red,  when  the  iron 
is  in  the  state  of  the  per-oxidet  and  blue  or  green,  when  in  the  state  of  the 
pro^oaude.  The  latter  colors  prevail  where  free  access  of  air  or  oxygen  is 
prevented,  and  where,  by  the  agency  of  decaying  organic  matter,  the  per- 
oxide of  iron  is  reduced  to  the  protoxide.  It  is  not  unusual  to  find  the  sur. 
face  of  a  clay  colored  red  or  yellow  where  exposed  to  the  air,  and  blue  or 
green  below  the  surface. 

All  clays  colored  by  iron  become  red  by  burning.  Manganese  frequently 
modifies  the  colors  imparted  to  the  days  by  iron,  and  is  usually  the  cause  of 
the  delicate  pink,  brown,  or  black  tints  sometimes  observed.     (Hilgard.) 

Clays  colored  by  carbon  or  Humus,  are  gray  to  black,  oocasicMially  bluish, 
but  all  such  become  white  by  burning,  unless  they  contain  also  other  color- 
ing matters.  In  the  region  of  the  diluvial  soils  of  Alabama,  the  drift  de- 
posits consist  often  of  bands  of  day  interstratified  with  other  beds.  These 
days  are  frequently  remarkable  for  their  bright  colors.  The  days,  however, 
form  a  comparatively  small  proportion  of  the  strata. 

When  moistened  with  water,  a  clay  increases  in  volume,  the  pores  become 
filled  with  water,  and  each  partide  of  day  becomes  itsdf  moist.  With  fur- 
ther addition  of  water  it  may  be  reduced  to  a  cream,  and  to  a  muddy  fluid 
in  which  the  clay  remains  long  in  suspension.  With  a  moderate  degree  of 
moisture  days  become  tough,  and  more  or  less  plastic,  which  qualities  are 
lessened  as  the  day  dries  out.  When  dried  it  forms  a  mass  often  of  almost 
stony  hardness,  shrinks  and  cracks,  and  is  more  or  less  impermeable  by 
water.  A  mass  of  hardened,  dry  clay,  when  thrown  into  water,  gradually 
absort>B  moisture  and  crumbles  down.  When  thoroughly  impregnated  with 
water  it  dries  very  slowly,  because  of  the  exclusion  of  air  from  its  pores. 
Moist  clay  is  very  thoroughly  pulverized  by  frost. 

Clay,  when  wet,  is  always  cold,  because  of  the  great  quantity  of  heat  ab- 
sorbed in  the  evaporation  of  the  included  water. 

Dry  clay  in  lumps  absorbs  heat  rapidly;  when  pulverized,  however, 
rather  slowly,  but  in  either  case  retains  the  heat  very  well,  provided  the 
air  is  not  moist. 

In  its  relations  to  substances  dissolved  in  water,  lies  the  importance  of 
clay  as  a  constituent  of  soils.  A  moist,  plastic  mass  of  clay  absorbs  car- 
bonate of  lime  from  solutions  in  such  a  way  that  each  small  particle  of  the 
day  is  combined  with  lime,  from  which  it  is  not  to  be  removed  except  with 
adds.  This  intimate  mixture  of  clay  with  carbonate  of  lime  forms  the  basis 
of  marls.  Towards  carbonate  of  magnesia,  phosphate  of  lime,  and  carbonate 
of  iron,  it  shows  a  similar  behavior.  Gdatinous  silica  is  in  similar  way  ab- 
sorbed and  retained  by  clay  to  form  the  basis  of  loam,  and  a  very  similar 
relation  is  shown  by  it  towards  finely  divided  humus.    In  all  these  cases 
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the  nnion  is  so  intimate  as  to  resist  the  action  of  ordinary  solTents.    (Senft» 
Q osteins-  and  Bodenknnde.) 

The  absorption  and  removal  from  oircolation  in  the  water  of  the  soil,  of 
the  mineral  elements  of  plant-food,  are,  as  we  have  seen  below,  in  many  in- 
stances directly  dependent  upon  the  soil's  content  of  clay,  or  of  hydrated 
ferric  oxide  which,  in  many  respects,  closely  resembles  clay. 

Clay  Soils. — These  are  soils  in  which  clay  or  finely  polyerized,  almost  im- 
palpable earthy  matter  predominates.  They  contain  at  least  60  per  cent,  of 
day,  mixed  with  sand,  and  nsnally  also  with  a  certain  percentage  of  iron 
oxide  and  solnble  silica.  With  75  to  90  per  cent,  of  clay  and  10  to  25  per 
cent,  of  sand,  a  clay  soil  is  heavy;  with  increasing  proportions  of  sand,  the 
elayey  soil  grades  into  clay  loam,  loam,  sandy  loam,  and  sand. 

Clay  soils  are  nsoally  characterized  by  a  fineness  of  textnre  and  by  great 
capacity  for  absorbing  and  retaining  moistnre.  They,  therefore,  dry  very 
slowly,  bat  in  drying  shrink  and  are  liable  to  crack  open,  exposing  the  roots 
of  plants  to  the  atmosphere,  and  also  injaring  them  mechanically.  (Hil. 
gard.)  When  dry,  snch  soils  often  become  very  hard  and  difficult  to  work» 
being  at  the  same  time  almost  impenetrable  by  the  roots  of  the  growing 
plant,  and  acquiring  such  a  closeness  of  texture  as  to  prevent  the  free  access 
of  the  atmospheric  air,  without  which  no  vegetable  life  is  possible. 

Clayey  soils,  unless  broken  up,  absorb  the  rains  falling  upon  them  very 
slowly,  but  in  wet  seasons  become  thoroughly  saturated  with  water,  which 
fills  all  the  pores,  to  the  exclusion  of  the  air,  and  when  so  saturated,  day 
soils,  as  above  stated,  dry  with  extreme  slowness,  thus  remaining  cold  and 
wet,  and  favoring  the  reduction  of  iron,  and  the  formation  of  the  ferrous 
salts  which  are  so  injurious  to  all  vegetation.  With  certain  degrees  of  moist- 
nre, clay  soils  are  tough  and  difficult  of  cultivation. 

It  is  evident,  from  what  has  been  said,  that  the  first  thing  necessary  in 
the  improvement  of  a  heavy  clayey  soil  is  the  removal  of  the  surplus  water, 
and  the  breaking  up  and  pulverizing  of  the  material,  which  is  effected  by 
drainage,  and  by  deep  and  frequent  tillage.  A  mixture  of  sand  is  efficadous 
in  the  same  direution ;  but  this,  in  most  cases,  is  not  practicable  without 
great  expense.  Where  the  mixing  can  be  brought  about  by  turning  the 
course  of  a  stream  which  washes  down  sand,  it  may  often  be  profitably 
done. 

The  ploughing  in  of  vegetable  matter  is  also  one  of  the  best  means  of  im- 
proving the  physical  properties  of  heavy  soils. 

Iron  in  Soils, — There  are  very  few  soils  of  any  kind  which  do  not  contain 
enough  of  iron  for  the  actual  need  as  food  of  the  plants  growing  upon  them, 
and  it  is  usually  sufficiently  abundant  to  modify  very  materially  some  of  the 
physical  properties  of  the  soils.  Its  first  effect  is  seen  in  the  color  imparted  by 
it,  which  is  usually  some  shade  of  yellow  or  red,'  and  there  are  very  few  soils 
which  do  not  have,  in  a  greater  or  less  degree,  the  colors  due  to  iron.  In 
the  top  soil,  it  is  true,  this  color  is  often  masked  by  the  darker  shade  caused 
by  vegetable  matter,  and,  where  the  conditions  are  favorable  to  the  reduc- 
tion of  the  ferric  oxide  to  the  lower  oxide,  there  is  a  corresponding  change 
of  color  into  blue  or  green.  It  will  be  shown  below  that  the  deportment  of 
a  soil  with  regard  to  heat,  is  in  great  measure  determined  by  Ihe  color  and 
the  presence  of  iron;  consequently,  it  increases  the  power  of  the  soil  to  ab- 
sorb and  retain  the  son's  heat. 
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The  hydratad  oxide  of  iron  ahares  with  (day  the  property  of  absorbing  and 
fetaining  moiatnre  also,  as  well  as  the  property  of  fixing  in  an  insoluble 
form  certain  elements  of  plant  food,  so  that  in  these  respects  the  two  sub^ 
stances  are  qnite  similar. 

When  distribnted  thiongh  the  soili  the  iron  acts  veiy  mnoh  like  clay,  im^ 
parting  a  certain  degree  of  toughness  and  tenacity,  bat  unlike  clay,  when  it 
accumulates  to  any  extent,  it  forms  a  hard,  compact,  stony  mass.  In  order 
that  the  iron  may  be  taken  into  solution  by  the  atmospheric  carbonalod 
water,  it  is  necessary  that  the  ferric  oxide  be  reduced  to  the  ferrous  or  pro-* 
toxide  state,  which  is  usually  effected  by  decaying  oiganic  matter.  In  solu^ 
tion,  the  iron  may  percolate  through  the  soil,  and  sink  till  it  reaches  some 
impervious  bed,  like  one  of  clay,  for  instance.  Arrested  thus  in  its  course, 
the  solution  loses  its  carbonic  acid,  the  iron  absorbs  more  oxygen,  and  be> 
somes  again  insoluble,  and  is  deposited  as  a  mass  of  brown  iron  ore,  which 
may  either  be  free  from  other  admixtures,  or,  as  is  much  oftener  the  case, 
it  may  be  thoroughly  mixed  with  sand  or  gravel,  forming,  as  the  whole  mass 
solidifies,  hard  sandstone  or  puddingpitone,  such  as  are  so  often  seen  within 
the  region  of  the  occurrence  of  the  Drift  and  Loam  in  the  southern  parts 
of  this  State*  There  is  always  tlus  tendency  to  form  a  hard  stony  mass, 
but  where  the  iron  particles  are  separated  by  the  other  soil  constituents,  the 
actual  induration  is  prevented.  This  is  the  case  as  a  rule  in  the  top  soils, 
where  vegetable  nkatter  is  present;  but  in  the  subsoil,  especially  where  un- 
derlaid  with  somewhat  impervious  materials,  the  formation  of  a  hardpan  is 
Tery  common. 

While  the  ferric  salts,  or  compound  of  iron  in  the  higher  oxidized  state, 
are  of  advantage  to  soils,  the  reverse  is  true  of  the  compounds  in  which  the 
lower  or  ferrous  oxide  (protoxide)  take  part.  In  the  presence  of  decaying 
vegetable  or  animal  matter,  especially  where  free  access  of  air  is  prevented, 
there  is  always  a  tendency  towards  the  conversion  of  the  higher  into  the 
lower  oxide.  This  is  shown  to  the  eye  by  the  change  in  color,  from  red  or 
yellow  to  blue  or  green,  and  it  happens  always  where  water  remains  stagnant 
for  any  length  of  time.  The  blue  mud  which  collects  under  such  conditions 
is  an  evidence  of  the  change  described. 

It  is  well  knotm  that  none  of  our  ordinaiy  cultivated  plants  thrive  in  soils 
where  these  conditions  prevail.  This  is  not  solely  because  of  the  formation 
of  ferrous  salts,  but  also  because  of  exclusion  of  air  from  the  roots  of  the 
plant. 

The  most  obvious  remedy  for  such  a  state  of  things  is  thorough  drainage, 
by  which  the  soil  may  be  properly  aerated. 

Swampy  soils  of  Uiis  kind  are  seldom  at  once  productive,  even  after 
proper  drainage,  since  a  certain  lapse  of  time  is  necessary  to  allow  of  the 
complete  conversion  of  the  lower  into  the  higher  oxide  of  iron,  which  fol- 
lows upon  the  proper  exposure  to  the  air. 

Defective  drainage  is  attended  with  still  other  serious  consequences.  In 
porous  well-drained  lands,  the  various  nutritive  solutions  are  more  or  less 
uniformly  distribnted  in  soil  and  subsoil,  but  where  a  porous  soil  resU  upon 
an  imperious  hardpan,  there  is  a  tendency  towards  the  concentration  of  the 
iron  below,  as  is  so  often  seen  in  the  formation  of  bog-ore,  or  black  pebbles; 
while  the  soil,  deprived  of  ite  coloring  matter,  becomes  Ught-oolored,  gray, 
"crawfiahy."    The  removal  of  iron  from  the  soil  in  this  way  is  further  al- 
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most  invariably  acoompaoied  by  the  remoYal  of  other  materials  of  import* 
anoe  to  the  plants,  especially  of  phosphoric  acid  in  combination  with  the 
iron;  yegetable  matter  or  humns  appears  in  similar  way  to  be  leached  from 
soils  ander  such  circumstances. 

It  frequently  happens  that  water  which  has  been  charged  with  iron  in  the 
manner  described,  appears  in  chalybeate  springs.  As  the  solntion  of  the 
iron  is  made  possible  by  the  action  of  decaying  vegetable  matter,  it  follows 
that  when  this  is  removed,  as,  for  instance,  by  clearing  or  cultivation,  the 
chalybeate  spring  also  disappears.  Some  chalybeate  springs,  however,  de- 
pend not  upon  surface  vegetable  matter,  but  upon  the  deeper  lying  lignitio 
strata,  and  theee  will  of  course  not  be  affected  by  the  removal  of  surface  veg- 
etation.   (Hilgard.) 

Lime. — ^A  certain  small  per  oentage  of  lime  is  found  in  every  soil  capable 
of  supporting  vegetation,  and  a  certain  minimum  per  centage  is  necessary 
to  the  life  of  plants. 

In  addition  to  this  indispensable  minimum,  many  soils  contain  consider- 
able per  oentages  of  carbonates  of  lime  in  the  form  of  perceptible  grains,  or 
impalpable  powder.  These,  the  calcareous  or  limy  soils,  are  still  further 
distinguished  according  to  the  predominance  of  the  other  soil-constituents, 
as  calcareous  clays,  soils,  calcareous  loams,  marls^  etc. 

The  marls  proper  consist  of  days  intimately  mixed  with  carbonate  of 
lime  in  the  state  of  a  fine,  almost  impalpable  powder,  while  the  ordinary 
calcareous  clayey  soils  may  have  the  lime  in  distinct  grains  and  larger  frag- 
ments. 

In  a  similar  way,  loamy  soils  may  be  calcareous  or  marly,  in  proportion 
as  the  lime  carbonate  is  in  distinct  fragments  or  in  impalpable  powder. 

It  is  quite  customary  in  this  state  to  give  the  name  marl  to  accumulations 
containing  the  carbonate  of  lime  in  the  form  of  shells,  etc.,  irrespective  of 
the  matrix,  whether  sandy  or  clayey;  but,  properly  speaking,  a  marl  is  a 
calcareous  clay  (and  not  a  calcareous  sand),  with  the  clay  and  the  lime  in 
addition,  so  intimately  united  that  even  the  finest  particles  contain  both 
constituents.  Olay  soils  are  called  calcareous  when  they  contain  as  much  as 
2  to  3  per  cent,  of  lime,  and  marly  when  they  have  as  much  as  10  per  cent. 

Calcareous  soils,  especially  those  which  are  more  or  less  dayey,  are 
rather  stiff  and  difficult  to  work,  but  with  moderate  degree  of  moisture, 
are  quite  pulverulent,  and  usually  more  than  ordinarily  productive,  because 
of  the  fact  that  the  lime  promotes  the  rapid  decomposition  of  the  vegetable 
matter  present  in  the  soil,  and  also  renders  available  a  certain  amount  of  the 
nutritive  ingredients  of  the  soil. 

A  further  account  of  the  action  of  lime  on  soils  will  be  found  below  in 
connection  with  the  subject  of  manures. 

Dr.  Hilgard  (Geology  of  Mississippi)  has  already  called  attention  to  the 
fact  that  the  soils  of  ^e  prairies,  which  are  limy,  have  given  rise  to  the  sup- 
position that  all  soils  which  resemble  them,  particularly  in  point  of  heavi- 
ness, are  limy  also.  But  the  fact  is  that  the  tenacity  and  heaviness  of  clay 
soils  are  dimimshed  by  the  presence  of  lime,  as  may  be  observed  by  compar- 
ing the  "  bald  prairie "  hill-tops  with  the  level  prairie  with  yellow  clayey 
BubsoiL 

Lime,  by  rendering  clay  flooculent,  diminishes  its  doseness,  renders  it 
more  porous  and  easily  drying. 
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l^awua. — ^The  mode  of  formation,  and  Rome  of  the  more  important  char^ 
aotera  of  hnmna,  have  already  been  desoribed,  and  in  this  place  it  is  neoes^ 
flaiy  to  speak  only  of  its  great  absorbent  powers.  On  acooant  of  its  retent- 
iyeness  for  water,  it  serves  to  impr  jve  the  physical  characters  of  sandy  soils, 
and  by  its  porosity,  it  may  be  used  with  advantage  also  to  lighten  heavy 
day  soils.  As  an  absorbent  of  ammonia  from  the  atmosphere,  hnmns  plays  a 
most  important  part  as  a  soil-oonstitnent. 

These  properties  are,  to  a  certain  extent,  possessed  by  clay  also,  which 
may«  therefore,  in  some  degree  replace  humos  in  the  soil,  and  there  are  in 
reality,  as  shown  by  Dr.  Hilgard,  certain  day  soils  which  are  quite  fertile, 
and,  at  the  same  time,  remarkably  defldent  in  hamns  or  vegetable  monld. 

Clay  does  not,  however,  possess  these  absorbing  powers  in  so  marked  a 
degree  as  hnmns,  and  it  lacks  entirely  the  stimulating  power  of  hnmns, 
which  is  due  to  the  carbonic  add  resulting  from  the  decay  of  the  vegetable 
matter. 

One  very  important  physical  quality  of  humus  is  found  in  its  color,  which 
is  dark  brown  to  black.  The  absorption  of  heat  by  the  soil  is,  as  we  shall 
see,  far  more  dependent  on  its  color  than  upon  any  of  its  other  qualities, 
and  the  addition  of  humus  to  a  dayey  soil,  besides  making  it  lighter  and 
more  easily  worked,  greatly  increases  its  capacity  for  absorbing  and  retain* 
ingheat. 

1.    The  Soil  as  a  Mechanical  Support  to  Vegetation- 

First,  a  soil  must  be  of  sufficient  depth  to  gire  ample' 
room  for  the  roots  to  spread  in  every  direction. 

Shallow  soils  are  not  uncommon  as  the  result  of  disin- 
tegration of  rocks  in  place,  especially  upon  summits  \  while 
along  the  slopes  and  at  the  bases  of  mountains  or  hiUy  dis- 
tricts, the  depth  increases,  by  reason  of  the  washings.  This 
state  of  things  may  be  seen  in  many  places  in  Alabama,  in 
the  region  of  occurrence  of  primitive  or  sedentary  soils,  L  e, 
in  the  northeastern  quarter  of  the  State. 

In  the  drift-covered  region  on  the  other  hand,  the  soils 
are  usually  sufficiently  deep,  except  where  partially  removed 
by  denudation,  or  where  some  impenetrable  hard-pan  or 
day  has  the  effect  of  preventing  the  roots  from  going  down- 
wards, and  thus  practically  limiting  the  depth  of  the  soiL 
The  southern  and  southwestern  parts  of  Alabama  are  gen- 
erally covered  with  a  great  thickness  of  drifted  materials,  as 
has  been  pointed  out  above,  and  the  soils  are  usually  deep 
enough  for  the  largest  forest  growth. 

In  the  second  place,  the  soil  must  be  of  such  a  texture  as 
to  be  easily  penetrable  by  the  roots  of  plants,  and  this 
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texture  will  depend  in  great  measure  on  the  prevailing  soil 
constituent 

When  sand,  or  pulverulent  limestone,  or  similar  material 
predominates,  the  soil  is  loose  and  easily  penetrable,  but  on 
the  other  hand  does  not  possess  sufficient  tenacity  to  give 
proper  security  to  the  vegetation. 

The  other  extreme  is  seen  when  clay  is  the  prevailing 
material,  for  then,  and  especially  when  it  is  dry,  the  soil  is 
almost  impenetrable.  Mixtures  of  clay  and  sand,  or  clay 
and  vegetable  matter,  best  fulfill  the  conditions  required  by 
plants. 

2.    The  Soil  as  an  Absorber  and  Modebatob  of  the  Sun's 

Heat. 

Needs  of  Plants  in  Respect  to  Heat. — All  plants  need  for 
their  proper  development  a  certain  amount  of  heat  The 
sources  of  heat  are  the  rays  of  the  sun,  the  chemical  pro^ 
cesses  going  on  the  soil  itself,  and  the  internal  heat  of  the 
earth.  The  amount  of  heat  which  a  plant  receives  from  the 
sun  and  from  the  atmosphere,  is  very  variable,  depending 
upon  the  season  of  the  year,  the  hour  of  the  day,  and  the 
amount  of  vapor  of  water  at  any  time  present  in  the  atmos- 
phere ;  and  the  atmosphere  itself  depends  for  its  heat  more 
upon  the  heat  radiated  from  the  earth,  than  upon  that  im- 
parted directly  through  the  rays  of  the  sun.  The  roots  of 
the  plants  moreover,  receive  their  heat  not  directly  from  the 
sun,  nor  from  the  atmosphere,  but  from  the  soil  The  soil, 
therefore,  should  possess  the  power  of  absorbing  the  heat 
furnished  by  the  sun's  rays,  and  of  giving  it  up  again  to  the 
plant  when  needed.  It  should  also  possess  the  power  of 
yielding  up  to  the  surrounding  atmosphere  sufficient  heat  to 
prevent  a  lowering  of  the  temperature  below  the  limit  within 
which  the  vital  processes  of  the  plant  can  be  sustained. 

Qualities  of  the  SoU  which  determine  its  Temperature, — The 
amount  of  heat  received  by  any  given  soil  will  depend  on  the 
climate  of  the  region  in  which  it  occurs ;  on  the  inclination 
or  slope  of  the  field  towards  the  horizon ;  on  the  point  of  the 
compass  towards  which  it  is  turned ;  on  the  degree  of  pro- 
tection against  cold  winds,  etc.,  all  of  which  are  conditioned 
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by  geographical  position,  topography,  etc,  which  it  is  oat 
of  the  power  of  man  to  modify.  Bat  the  amoant  of  heat 
absorbtd  and  retained,  will  depend  on  the  physical  properties 
of  the  soil  itself,  and  it  is  in  the  power  of  the  farmer  in 
many  cases  to  modify  these  to  his  advantage. 

The  rays  of  the  san  penetrate  the  soil  only  to  a  limited 
depth,  beyond  which  the  heat  is  transmitted  by  the  con- 
dncting  power  of  the  soil. 

The  oonduotiiig  powers  of  the  rocks  from  which  boUs  are  derived,  rarj 
considerably,  depending  upon  the  chemical  nature  of  the  material  and  upon 
the  doseness  of  texture.  This  conducting  power,  which  is  small  at  best,  is, 
in  soils,  Tory  slightly  dependent  on  the  nature  of  the  material,  since  the 
solid  partides  of  the  soil  are  more  or  less  separated  by  intervening  air 
spaces ;  and  since  the  air  is  a  poor  conductor  of  heat,  it  is  not  surprising 
that  the  heat  from  the  sun  should  penetrate  the  soil  with  great  slowness. 
Nothing  illustrates  this  dearer  than  the  fact  that  the  temperature  of  the 
soil  at  a  yery  sUght  depth  from  the  surface  is  not  sensibly  affected  by  the 
changes  in  the  seasons.  In  tropical  regions  this  stratum  of  invariable 
temperature  lies  only  a  few  feet  below  the  surface,  while  in  the  higher 
latitudes^  where  the  difference  in  temperature  in  the  different  seasons,  is  very 
pronounced,  the  stratum  of  invariable  temperature  lies  deeper,  being  at 
most,  about  eighty  feet  below  the  surface. 

The  heat  which  falls  apon  a  sarface  of  rock  or  of  soil, 
will  be  partly  absorbed  and  partly  reflected,  and  the  amoant 
thas  absorbed  or  reflected,  will  depend  not  so  mach  apon 
the  natare  of  the  material  as  apon  the  physical  character  of 
the  sarface.  Thas  a  light  colored,  smooth,  polished,  and 
compact  or  close  grained  sarface  will  reflect  more  heat  and 
absorb  less,  than  one  which  is  dark  colored,  roagh,  and  of 
loose  textare.  Soils  differ  from  each  other  mach  less  in 
regard  to  closeness  of  textare,  coarseness  of  grain,  etc,  than 
in  respect  to  their  color,  and  thas  the  color  becomes  the 
chief  factor  which  determines  the  soil's  powers  of  absorp- 
tion; a  dark  colored  soil  being  one  which  absorbs  more 
heat  and  reflects  less,  a  light  colored  soil,  on  the  contrary, 
being  one  which  reflects  more  and  absorbs  less. 

Bat  the  degree  to  which  a  soil  will  be  heated  by  the  san's 

rays,  will  depend  apon  other  things,  viz.,  apon  the  specific 

heat  or  capacity  for  heat  of  the  materials  of  the  soil ;  apon 

the  amoant  of  heat  which  is  lost  in  converting  the  water  of 

the  soil  into  vapor,  and  apon  the  condacting  powers  of  the 

soil  itself. 

4 
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Whea  different  soils  in  a  dry  condition,  are  compared  with  each  oiher^ 
and  with  water,  it  is  found  that  with  eqnal  amounts  of  heat  receiyed,  the 
temperature  of  the  majority  of  soils  will,  on  an  average,  be  raised  four  or 
fiye  time»  as  many  degnea  as  that  of  an  equal  weight  of  water.  Putting 
the  speoifio  heat  (capacity  for  heat)  of  water  at  1.00  the  specific  heats  of 
soils  will  average  from  0.20  to  0.2&.  Thus,  while  dry  soils  do  not  differ 
from  each  other  very  materiaUy  as  regards  their  specifier  heats,  the  presence 
of  water  in  the  pores  of  the  soils,  will  veiy  essentially  reduce  their  capacity 
for  being  waimed,  and  the  universal  use  of  the  terms  oM  and  weL,  warm  and 
dry,  as  applied  to  soils,  sufficiently  attests  the  general  appreciation  of  this 
fact.  A  wet  soil  is  of  necessity  a  cold  soil,  for  the  reason  that  the  included 
moisture  requires  a  vaadb  larger  ptx>portioD  of  the  beat  absorbed  to  increase 
its  temperature^,  than  is  needed  by  the  scdid  soil  oonstitueDtSw 

And,  besides,  since  the  evaporation  of  water  is  attended  with  a  loss  of 
sensible  beat  a  wet  soil  will  be  not  only,  on  account  of  the  great  specific 
heat  of  water,  more  slowly  warmed  than  a  wet  one,  but  will  suffer  an  actual 
diminution  oi  temperature  fiom  the  heat  lost  or  absorded  in  coDveiting  this 
water  into  vapor. 

It  needs  only  a  iDoinent'»cQD8ideratioD  to  show  that  the 
temperature  conditions  of  a  soil  are  far  more  dependent  on 
its  content  of  water  than  upon  its  color. 

With  regard  to  the  conductiyity  of  soils  for  heat,  it  has 
been  stated  above  that  while  the  solid  rock  masses  them- 
selves, are  poor  conductors  of  heat,  the  loose  soils  which 
result  from  their  disintegration  are  still  worse  conductors ; 
the  power  of  conducting  heat  diminishes  with  the  porosity 
of  a  soil  and  increases  with  its  compactnes&  Water  is  also 
a  poor  conductor  of  heat,  and  moist  soils  are  hence  proba- 
bly not  essentially  different  in  this  respect  from  dry  ones. 

However  this  may  be,  the  capacity  of  a  soil  for  absorbing 
and  retaining  heat,  depends  primari]jr  upon  its  content  of 
water,  and  its  color,  and  in  a  less  degree  upon  its  porosity 
or  compactness ;  upon  the  roughness  or  smoothness  of  its 
surface,  and  upon  the  nature  of  its  constituent  materials. 

The  foregoing  remarks  refer  solely  to  the  capacity  of  soils 
to  absorb  heat,  but  experiments  prove  that  the  rapidity  with 
which  soils  cool  down  by  radiati(Mi  is  in  direct  proportion 
to  their  powers  of  absorption ;  provided,  the  comparison  is 
made  with  rays  of  the  same  temperature. 

It  might  be  inferred  that  soils  which  are  most  rapidly  heated  by  the  rays 
of  the  sun  would  on  the  other  hand  cool  down  most  rapidly  by  radiation 
into  space,  but  this  is  not  always  the  case,  for  the  soil  absorbs  mostly  rays 
of  high  temperature,  while  it  radiates  those  of  low  temperature.    To  illus- 


THE  SOIL  m  ITS  BBUIlTIONB  TO  VEOFTATIOK.  51 

trate,  lampblack  absorbs  perfectly  the  rays  of  all  temperatures,  and  on  the 
other  hand  emits  rays  of  all  temperatures  with  eqnal  facility.  White  lead» 
as  might  be  supposed  from  its  color,  absorbs  rays  of  high  temporature  very 
slightly,  while  rays  of  low  temperature,  such  as  those  below  100  degrees,  it 
both  absorbs  and  rudiates  almost  equally  well  with  lampblack.  A  soil  pos- 
sessing the  properties  of  white  lead  in  respect  to  heat  rays,  would  very 
imperfectly  absorb  the  rays  of  the  sun,  which  are  chiefly  rays  of  high  tem^ 
perature,  while  at  night  it  would  oool  down  t&cj  rapidly,  since  only  rays  of 
low  temperature  are  then  concerned. 

Applicaiions. — ^From  the  foregoing  descriptions  it  may  be 
gathered  that  dark  colored,  specifically  light,  and  at  the 
same  time  dry  soils,  are  most  rapidly  heated  when  exposed 
to  the  sun's  rays,  and  cool  down  most  rapidly  by  radiation 
during  the  night,  but  since  dark  colored  bodies  absorb  and 
radiate  heat  of  low  temperature  more  slowly  than  that  of 
high  temperature,  the  cooling  would  take  place  more  slowly 
than  the  warming,  and  soils  of  this  character  would  acquire 
and  maintain  the  highest  average  temperature. 

On  the  other  hand,  light  colored,  specifically  heavy,  and 
wet  soils  are  more  slowly  warmed  when  exposed  to  the  8un*s 
rays,  and  also  cool  down  slowest  at  night. 

Such  soils  are,  however,  better  protected  by  their  light 
color  against  rapid  heating  by  day,  than  against  rapid  cool- 
ing at  night,  and  so  their  average  temperature  is  lower  than 
that  of  other  soils.  And  besides,  wet  soils,  by  reason  of 
loss  of  heat  by  the  evaporation  of  water,  have  their  tem- 
perature still  further  lowered.  Hence  soils  with  wet  sub- 
soil which  are  kept  constantly  wet  and  exposed  to  evapor- 
ation by  capillary  action,  are  of  all  soils  the  coldest  (Mayer, 
Agrikultur  Chemie,  II.,  p.  128.) 

To  apply  these  principles  to  the  several  chief  soil  varie- 
ties: Sandy  SoUsy  when  of  dark  colors,  are  most  heated 
during  the  day,  and  cool  down  most  at  night,  and  in  conse- 
quence, condense  most  dew ;  but  sandy  soils  of  light  colorsi 
are  rapidly  heated  because  of  the  coarseness  of  the  grain, 
while  they  retain  well  the  heat  so  absorbed,  because  of  their 
color,  and  such  soils  condense  comparatively  little  dew. 

Calcareous  Soils,  well  pulverized,  when  of  dark  color,  are 
strongly  heated  during  the  day  and  retain  their  heat  well  at 
night,  in  consequence  of  their  fine  grained  texture,  and  con- 
dense little  dew ;  but  when  of  light  colors,. are  very  slowly 
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heated  by  daj  and  cool  very  slowly  at  mght,  and  so  alsa 
condense  little  dew. 

Clayey  Soils,  when  very  dry  and  of  dark  colors,  are 
strongly  heated  by  day  and  retain  their  heat  at  night ;  when 
oi  light  odorB,  are  slowly  heated  by  day,  bat  retain  their 
heat 

Clay  Soda  J  when  well  moistened  and  of  fine  palvemlent 
textnre,  soon  allow  the  moistitre  to  evaporate  and  then  be- 
come warm  and  remain  so  ;  but  when  of  light  color  retain 
the  enclosed  moisture  because  they  absorb  less  readily  the 
heat  necessary  to  it»  evaporation,  and  remain  long  cold. 

Clay  soils,  thoroughly  wet,  and  of  the  consistence  of  soft 
mud,  are  very  alowly  warmed,  but  once  heated,  remain 
warm  ;  while  those  of  li^t  color,  remain  long  cold  and  wet^ 
(Senft,  Gtesteins-  und  Bodenkunde,  p.  36&) 

Belations  between  SttbsoU  and  Top  sail  which  affect  the  Tern- 
perature. — The  subsoil  exercises  in  many  respects  an  impor^ 
tant  influence  upon  the  overlying  soil  -,  it  should  possess 
such  properties  as  would  tend  to  regulate  the  temperature 
of  the  soil  itself,  and  to  this  end,  it  should  to  a  certain 
extent  have  properties  the  opposite  of  those  of  the  soil.^ 
Thus,  a  very  sandy  soil  which  is  easily  and  rapidly  heated 
in  the  sun,  and,  on  the  other  hand,  rapidly  cooled  by  radia- 
tion  during  the  night,  is  kept  uniformly  and  for  a  long  time, 
warm  and  moist,  by  a  subsoil  containing  much  clay  or 
humu&  And  similarly,  a  heavy  clayey  soil,  inclined  to  be 
always  cold  and  wet,  is  warmed,  and  the  evaporation  of  its 
superfluous  moisture  favored  by  the  possession  of  a  sandy 
or  calcareous  subsoiL 

A  loose  porous  covering  of  stony  fragments  or  of  vege- 
table matters  protects  the  soil  both  from  the  extreme  heat 
of  summer  and  the  extreme  cold  of  winter.  (Senft,  Gtosteins- 
nnd  Bodenkunde.) 

And  lastly,  the  depth  of  the  8(h1  greatly  influences  its 
temperature,  for  a  shallow  soil  is  exposed  to  both  extremes 
of  temperature,  unless  protected  in  the  manner  above  named 
by  its  subsoil  or  its  surface  coating. 
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3. — ^The  Soil  as  a  Besebyoir  and  Distributor  of  Water. 

Demands  made  upon  ike  Soil  by  (he   Plant   in    Respect  to 

Moisture. 

Water  serves  the  Plant  not  only  in  being  the  solvent  and 
means  of  translocation  of  its  nutriment,  but  in  connection 
with  carbon  it  constitutes  the  substance  of  the  greater  part 
of  vegetable  matter;  further,  by  imbibition  of  water  the  ac- 
tive parts  of  the  plant  are  kept  in  a  state  of  plasticity ;  and 
in  solution  in  water,  the  useless  products  formed  during  the 
processes  of  assimilation  are  removed  from  the  plant. 
Without  water,  no  vegetation  is  possible.     (Senfi) 

If  the  plant  .could  always  receive  at  the  proper  time,  from 
the  atmospheric  precipitates,  the  moisture  which  it  required, 
the  deportment  of  the  soil  towards  the  moisture  falling 
upon  it  would  be  a  matter  of  secondary  moment. 

As  a  matter  of  fact,  a  larger  proportion  of  rain  falls  du- 
ring the  summer  months  when  plants  most  need  it,  than 
during  the  winter,  yet,  because  of  the  inequality  in  the  dis- 
tribution of  this  rainfall,  no  vegetation  would  be  possible, 
unless  the  soil  served  as  a  reservoir  from  which  the  plant 
could  draw  its  supply  of  moisture  in  time  of  need 

It  is  a  historical  fact,  that  with  increase  of  population 
there  is  a  corrsponding  decrease  of  the  supply  of  surface 
water,  as  is  seen  in  the  drying  up  of  marshes,  and  the  dim- 
inution of  the  quantity  of  water  in  the  rivers  and  lakes. 

This  diminution  is  the  inevitable  sequence  of  increased 
cultivation ;  for  not  only  are  marshes  and  swamps  drained 
off,  but  the  supply  of  moisture  to  streams,  &c.,  is  decreased 
by  the  removal  of  forests,  and  by  the  enormous  consump- 
tion of  water  by  cultivated  plants,  and  the  retention  of 
enormous  quantities  in  the  well  tilled  soil  Experiments 
made  for  the  purpose  of  determining  the  amount  of  mois- 
ture exhaled  by  growing  cultivated  plants,  have  not  led  to 
any  uniform  results,  for  the  reason  that  this  amount  is,  to  a 
certain  extent,  controlled  by  external  conditions. 

All  those  circumstances  which  influence  the  evaporation 
from  a  free  surface  of  water,  such  as  dryness  or  saturation 
of  the  atmosphere,  hot,  dry  winds,  etc.,  will  in  a  similar 
way  influence  the  exhalation  of  water  by  the  growing  plant, 
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and  the  experiments  of  Prol  Sachs  have  shown  that  plants 
exhale  less  water  in  proportion  to  the  concentration  of  the 
fluid  absorbed  by  their  roots ;  in  other  words,  dissolved  salts 
retard  this  exhalation. 

The  evaporation  through  the  leayea  may  be  cUminiBhed,  and  eren  almost 
entirely  suppressed,  withoat  serions  injury  to  the  plant,  so  long  aa  the  soil 
holds  A  sufficient  supply  of  nutritive  salts,  for  the  plant  itself  is  capable  o^ 
exercising  a  certain  amount  of  discrimination,  and  of  adaptation  to  circnm- 
stances  ;  for  when  the  solution  absorbed  by  the  roots  is  concentrated,  they 
assimilate  relatively  more,  and  when  the  solution  is  dilute,  relatively  less 
of  the  nutritive  salts ;  that  is,  thfy  appropriate  rdatiudy  more  (hough  abaoluiely 
leas  end  qf  eoucenirated  sohUions  Ihan  out  of  dilvte  ones.  It  becomes  thus  pos- 
sible for  plants  to  endure  protracted  drouths  when  growing  in  fertile  and 
well  cultivated  soils,  i.  e.  such  as  contain  concentrated  solutions  of  the  nu- 
tritive salts ;  while  in  poor  soils  in  which  the  supply  of  plant  food  is  scanty 
at  best,  they  would  perish. 

Notwithstanding  the  variations  in  the  estimates  of  the 
quantity  of  water  exhsded  by  plants,  it  seems  nevertheless 
well  established,  that  the  amount  thus  consumed  hjcidtivaied 
plants  during  their  periods  of  active  growth,  is  greater  than 
that  returned  to  the  soil  by  rains  during  the  same  period  ; 
while  not  half  of  the  water  actually  falling  during  this  time, 
is  really  available  to  the  plants. 

It  follows,  therefore,  that  the  growing  crop  must  to  some 
extent,  depend  for  its  needed  supply  of  moisture,  upon  the 
soil,  which  has  collected  a  part  of  the  superfluous  rainfall 
of  the  seasons  preceding  their  periods  of  full  development, 
to  yield  it  up  at  the  time  when  the  moisture  exhsded  by  the 
plants  is  in  excess  of  that  returned  to  the  soil  in  the  form  of 
rainfalL 

In  contradistinction  to  cultivated  plants,  forest  trees  do 
not  make  use  of  the  whole  of  the  moisture  furnished  by 
atmospheric  precipitates,  the  rest  filters  into  the  ground  and 
serves  to  feed  springs,  brooks,  and  rivers.  (Heinrich, 
Grundlage  zur  Beurtheilung  der  Ackerkrume,  p.  109.) 

That  the  enormous  quantities  of  water  thrown  off  by 
cultivated  plants  in  the  short  period  of  their  active  growth, 
should  be  attended  with  rapid  saturation  of  the  atmosphere, 
and  consequent  violent  rain  storms,  and  electric  disturb- 
ances, with  flooded  streams,  and  periods  of  drouth,  is  not 
to  be  wondered  at    Forest  trees  exhale  less  moisture  than 
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cnltiyated  plants,  their  period  of  actiye  growth  are  moreover 
much  longer,  and  their  action  hence  more  equable. 

We  see  from  the  foregoing  statements,  what  the  growing 
plant  exacts  from  the  soil,  in  respect  to  moisture.  That  the 
soil  fully  responds  to  these  demands,  the  very  existence  of 
our  cultivated  fields  demonstrates^ 

Hino  the  Sou  Meets  these  Demands. 

To  serve  as  a  reservoir  of  water  for  the  use  of  plants,  the 
soil  must  possess  the  power,  not  only  of  taking  up  or  ab- 
sorbing the  moisture  which  falls  upon  it  in  the  form  of  rain, 
and  of  condensing  the  water  vapor  from  the  atmosphere, 
but  also  of  holding  or  retaining  it  in  the  stratum  where  the 
roots  of  the  plant  are  developed,  against  all  those  forces 
which  tend  to  draw  it  downward  from  the  surface,  or  to 
bring  it  up  and  return  it  to  the  atmosphere  in  the  form  of 
vapor. 

The  deportment  of  the  soil  in  these  respects,  while  per- 
haps, to  some  extent  due,  as  will  be  seen  below,  to  the 
chemical  nature  of  the  several  soil  constituents,  is  in  great 
measure  dependent  upon  its  physical  structure ;  upon  the 
size  and  shape  of  its  individual  particles ;  on  their  closeness 
of  approximation  and  on  the  resulting  size,  shape,  and  num- 
ber of  the  pores  or  interstices  separating  these  particles. 
To  this  may  be  added  also  the  degree  of  porosity  of  the 
separate  soil  constituents  present  in  fragments  of  larger 
size. 

Absorption  or  Condensation  op  Water  Vapor. — ^Every 
solid  possesses  to  some  degree,  dependent  upon  its  chemical 
nature,  the  power  of  condensing  gases  upon  its  surface. 
This,  as  remarked  by  Johnson,  is  only  an  illustration  of  a 
principle  of  very  wide  application,  viz:  "The  surfaces  of 
liquid  and  solid  matter  attract  the  particles  of  other  kinds 
of  matter." 

When  this  attraction  or  adhesion  is  exercised  on  gases  it 
overcomes  to  a  greater  or  less  degree,  their  expansive  ten- 
dency, and  coerces  them  into  a  smaller  space — condenses 
ihem.     (How  Orops  Grow,  p.  165.) 

The  condensation  of  vapor  of  water  by  the  soil,  being  a 
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surface  phenomenon,  is  greatly  increased  in  amount  by 
increasing  the  extent  of  the  surface,  that  is,  it  depends  upon 
the  porosity  of  the  soiL  Experiments  prove  that  humus 
excels  all  other  constituents  of  the  soil  in  absorbing  power, 
and  it  is  also  one  of  the  most  porous  of  these  constituents. 
Clay  has  greater  absorbing  powers  than  loam,  and  loam 
greater  than  quartz  sand.  But  the  absorbing  powers  of 
quartz  sand  is  in  great  measure  determined  by  the  fineness 
of  the  grain,  coarse  sand  having  little  or  no  absorbing 
powers,  while  mere  mechanical  subdivision  or  pulverization 
increases  this  absorption,  in  some  instances,  tenfold.  The 
rapidity  of  absorption  depends  on  the  amount  of  vapor 
present  in  the  air,  whUe  the  amount  absorbed  depends  on 
the  temperature  alone,  according  to  the  experiments  of 
Knop. 

The  question  has  naturally  arisen  whether  the  moisture 
thus  condensed  by  the  soil,. is  of  use  to  the  plant ;  whether 
plants  are  capable  of  growing  in  a  soil  supplied  with  mois- 
ture solely  by  condensation  from  the  atmosphere. 

To  .answer  this  question,  Sachs  onltiTated  a  nomber  of  different  plants  in 
different  soils,  under  such  conditions  that  the  pot  of  soil  and  the  roots  of 
the  plant  were  enclosed  in  a  vessel  in  which  the  atmosphere  was  saturated 
or  nearly  saturated  with  moisture,  while  the  leaves  were  exposed  to  the  free 
air.  Plants  thus  cultivated  continued  to  live,  and  the  previously  wilted 
leaves  not  only  recovered  their  turgidity,  but  remained  fresh  for  two 
months  ;  but  the  plants  did  not  increase  in  weight. 

Other  plants  cultivated  under  similar  conditions,  except  that  their  roots 
instead  of  being  in  contact  with  soil,  were  simply  suspended  in  air 
saturated  with  moisture,  were  unable  to  supply  themselves  in  this  way  with 
the  necessary  moisture,  and  died.  It  would  thus  seem  to  be  proven  that 
the  soil  was  capable  of  condensing  from  the  atmosphere  sufficient  moisture 
for  the  needs  of  plants,  and  this  conclusion  is  strengthened  by  the  esti- 
mates made  of  the  amount  of  water  falling  yearly  as  rain  on  a  given  area,  as 
compared  with  the  amounts  evaporated  from  the  same  surface.  These 
estimates  show  that  the  amount  evaporated  is  in  excess  of  that  returned  to 
the  soil  as  rain,  from  which  it  would  appear  to  follow  that,  unless  the  soil 
had  the  power  of  condensing  and  thus  recovering  a  portion  at  least  of  thia 
moisture,  there  would  be  a  permanent  loss. 

Later  experiments  by  Mayer,  Heinrich  and  von  Liebenberg,  however, 
have  thrown  at  least  a  shade  of  doubt  over  the  conclusions  of  Sachs.  In 
these  experiments,  various  specimens  of  dry  soils  were  exposed  in  some 
instances  for  a  whole  week,  to  an  atmosphere  saturated  with  moisture,  and 
the  amount  of  moisture  absorbed  determined.  In  Uttle  boxes  containing 
these  soils,  plants  were  cultivated  to  a  certain  stage  of  growth^  and  thez) 
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under  provisions  for  the  least  possible  loss  by  evaporation  throngh  the 
leaves,  water  was  withheld  from  the  soUs  until  the  plants  began  to  wilt. 
The  amonnt  of  water  still  retained  by  the  soil  at  this  stage  of  the  experi- 
ment was  oarefoUy  determined,  and  in  every  case,  it  was  found  to  be  from 
one  and  a  half  to  two  times  greater  than  that  which  the  soil  under  most 
favorable  circumstances  was  capable  of  condensing  from  a  saturated  atmos- 
phere. From  this  it  would  appear  to  be  demonstrated  that  plants  are 
incapable  of  utilizing  cUrecUy  the  hygroscopic  moisture  of  the  soil,  and  other 
interpretations  have  been  given  to  the  previous  experiments  of  Sachs. 

Mayer  explains  these  experiments  by  suggesting  that  the  moisture  was 
condensed  in  the  form  of  dew,  for  the  production  of  which  the  una* 
voidable  fluctuations  of  temperature  in  the  apparatus  afforded  ample 
opportunity. 

But  whether  or  not  the  moisture  condensed  by  the  soil  is 
directly  available  to  plants  there  is  very  little  doubt  that 
the  hygroscopic  property  of  soil  is  indirectly  of  service,  for 
as  suggested  by  Heiden,  the  drying  up  of  soils  by  evapora^ 
tion  from  the  surface,  may  be  greatly  retarded  by  this  con-* 
densing  power,  and  further,  the  temperatures  acquired  by 
soils  when  exposed  to  the  sun's  rays  will  be  very  materially 
influenced  by  the  amount  of  hygroscopic  moisture  which 
they  contain.  "  In  a  soil  having,  for  instance,  only  1.5  per 
cent  of  hygroscopic  moisture  to  evaporate,  the  food  roots 
will  be  shrivelled  up  on  a  hot  day,  while  in  a  soil  having  12 
per  cent  they  will  remain  uninjured.'*     (Hilgard.) 

Absorption  or  Imbibition  of  Water  in  the  Liquid  Form — 
Water  Capacity. — ^If  water  be  poured-  upon  the  surface  of 
a  dry  sample  of  any  kind  of  soil,  it  will  penetrate  the  same 
leaving  behind  at  every  step  adhering  upon  and  between  the 
solid  soil  particles,  a  certain  percentage  of  moisture,  and 
will  sink  to  the  bottom,  only  when  the  quantity  of  water 
remaining  in  the  upper  or  surface  portion  of  the  soil  sample 
is  as  great  as  the  particular  soil  from  its  nature  is  capable 
of  retaining,  L  e.,  when  the  surface  portion  is  "saturated." 

This  water  capacity  or  power  of  holding  water,  is  greai 
when  the  soil  requires  much  water  for  its  saturation,  «7na27, 
when  the  reverse  is  the  case.     (Lorenz,  Grund  und  Boden.) 

The  amount  of  water  which  a  given  weight  of  any  soil  is 
capable  of  holding,  varies  between  very  wide  limits. 

Thus,  according  to  Heinrich,  (Grundlagen,  p.  113),  a  coarse 
grained  sand  absorbed  26.5  per  cent ;  a  sandy  loam,  43.3  ; 
while  a  peaty  soil  absorbed  274.0  per  cent 
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If,  instead  of  comparing  equcU  wdghis  of  soils,  we  compare  equal  volumes, 
in  respect  to  their  absorptive  capacity,  the  differences  become  much  less 
striking  ;  thus,  a  onbic  foot  of  sandy  soil  absorbed  20.4  water ;  of  a  clay 
soil,  22.6 ;  of  a  loam,  26.4 ;  and  of  a  peaty  soil,  90.9  ;  so  that  with  the  ex- 
ception of  the  peaty  soil,  they  all  absorb  approximately  equal  qnautities. 
These  resnlts  were  all  obtained  by  experiments  on  small  quantities  of  the 
soils,  of  approximately  cubical  shape ;  but  if  long  tubes  are  filled  with  the 
samples,  and  after  their  saturation  with  water,  the  upper  parts  of  the  soil 
columns  be  tested  as  to  the  quantity  of  water  absorbed,  the  results  are  dif- 
ferent. Thus  near  the  bottom  of  the  tube  the  sandy  soil  held  20.3  per  cent 
of  water,  the  clay  soil  50.7  per  cent.,  while  near  the  top  of  the  tube  of 
about  three  feet  length,  the  sandy  soil  held  only  8.6  per  cent,  while  the  clay 
held  37.6  per  cent.  It  is  seen  from  this  experiment  that  while  the  sandy 
soil  allowed  the  water  to  flow  through  it  rapidly,  the  clay  held  it  back  with 
tenacity,  and  from  comparison  of  the  two  sets  of  experiments  it  is  no  less 
evident  that  the  amount  of  water  which  any  given  soil  is  capable  of  absorb- 
ing, will,  in  addition  to  the  circumstances  already  enumerated,  depend  very 
materially  upon  the  depth  of  ^  soil  i^MLum^  and  a  moment*rreflection  will 
show  also  that  the  water  capacity  of  the  surface  will  be,  in  great  measure, 
also  determined  by  the  dharaxier  cf  its  subsoU ;  for  instance,  a  sandy  soil 
will  have  a  very  different  capacity  for  absorbing  water  when  it  is  under- 
laid with  a  day  subsoil,  and  when  this  subsoil  is  of  pebbles. 

Conditions  which  Determine  Water  Capacity. — ^The  con- 
ditions which  affect  the  capacity  of  the  soil  for  absorbing 
and  holding  water,  may  be  considered  in  turn. 

(1.)  The  character  of  the  pores  and  the  degrees  of  porosity 
of  the  soil, — If  a  smooth  or  polished  block  of  rock  be  partly 
immersed  in  water,  a  film  of  the  liquid  will  be  drawn  up 
against  its  sides  a  small  height  aboTe  the  general  leyel  of 
the  water.  If  another  fragment  in  similar  position  be 
brought  near  the  first,  the  thin  sheet  of  water  between  them 
will  be  lifted  above  the  general  water  level,  the  higher  in 
proportion  as  the  two  surfaces  are  brought  nearer  together. 
If  instead  of  two  we  take  several  fragments  and  bring  them 
together  in  such  a  way  as  to  leave  a  little  space  or  pore  be- 
tween them,  the  column  of  water  thus  enclosed  will  be  lifted 
still  higher.  We  have  in  this  only  an  illustration  of  the 
fact  that  the  adhesion  of  water  to  the  surface  of  a  solid  is  . 
greater  than  the  attraction  of  gravitation,  and  that  in  pro- 
portion as  the  extent  of  the  surface  of  the  solid  is  increased 
in  comparison  to  the  amount  of  the  water  acted  on,  so  will 
the  height  be  increased  to  which  the  water  can  be  raised 
above  the  general  level. 

The  greatest  effects  will'  therefore,  within  certain  limits. 
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be  produced  when  the  enclosing  surfaces  are  nearest  to- 
gether and  the  liquid  film  between  them  the  thinnest. 

If,  for  instance,  we  experiment  with  small  tubes,  it  will  be 
found  that  the  water  will  be  raised  in  them  the  higher  as 
the  bore  of  the  tube  is  smaller,  and  since  the  effects  are 
very  marked  with  tubes  of  hair-like  fineness,  the  action  is 
usually  spoken  of  as  capillary.  But  while  the  height  to 
which  water  may  be  raised  becomes  considerable  only  when 
the  attracting  surfaces  are  close  together  and  the  included 
water  small  in  quantity,  yet  as  we  have  seen,  water  is  drawn 
up  to  some  height  against  the  sides  of  any  solid  which  it  is 
capable  of  wetting. 

The  application  of  these  principles  is  evident  The  soils 
may  be  considered  as  made  up  of  a  great  number  of  solid 
fragments  of  irregular  shape  and  various  sizes.  These 
fragments,  when  brought  together,  will  touch  each  other  only 
at  points,  leaving  interestices  or  pores  between,  which,  to 
all  intents  and  purposes,  will  be  small  tubes,  whose  size  and 
shape  will  depend  on  the  fragments  which  they  separate. 
If  the  fragments  be  large,  and  touch  each  other  loosely,  the 
interspaces  will  be  large,  if  small  and  shaken  well  together, 
the  contrary  will  be  the  case.  The  irregularity  is  still  fur- 
ther increased  when  the  particles  differ  in  size,  and  smaller 
grains  fill  in  the  spaces  between  the  larger.  In  addition, 
some  of  the  particles  may  be  solid  and  impermeable  like 
glass  or  quartz,  while  others  may  be  themselves  porous. 

The  proportion  therefore  existing  between  the  larger  pores 
and  the  smaller  or  capillary  one,  the  sizes  of  the  pores,  or 
what  is  the  same  thing,  the  fineness  of  division  of  the  soil, 
and  the  character  of  the  constituent  particles,  whether  them- 
selves porous  or  not)  will  determine  the  character  of  the 
soil  as  regards  its  power  of  absorbing  and  holding  moisture 
applied  to  it  in  liquid  form. 

To  illustrate  this  we  may  suppose  three  cases. 

a.  If  the  solid  particles  of  the  soil  are  of  some  material  like  quartz  or 
an  nndecomposed  silicate,  and  are  moderately  large  or  leave  large  pores  be- 
tween them,  then  if  water  be  poured  upon  the  mass,  the  greater  part  of  it 
will  run  rapidly  through  the  large  interspaces  following  the  law  of  gravity, 
and  only  a  small  part  will  adhere  to  the  surfaces  of  the  fragments.  After 
the  water  has  passed  through,  the  pores  wiU  be  empty  as  before,  i.  e.,  they 


1 


60  BIENNIAL  BEFORT  OF  THE  STATE  GEOLOGIST. 

will  be  filled  with  air,  with  the  exception  of  the  small  quantity  of  water 
adhering  to  the  surfaces. 

h.  If  the  pores  or  interspaees  between  the  solid  soil  particles  be  rery 
small,  or  oapiUary^  the  water  will  be  drawn  into  them  and  will  not  descend 
further  till  all  these  capillary  spaces  are  filled.  In  the  first  case  the  water 
is  retained  by  simple  adhesion  to  the  surface  of  the  pores,  and  since  in  the 
larger  pores  the  surface  is  small  as  compared  with  its  volume,  the  proportion 
of  the  water  acted  on  by  this  surface  attraction  is  small  as  compared  with 
the  whole  volume  acted  on  by  the  force  of  gravity,  the  greater  part  of  the 
water,  therefore,  following  the  force  of  gravity,  sinks  through  the  soil.  In 
the  second  case  the  surface  of  the  pore  is  large  in  comparison  with  its 
volume,  and  as  the  surfaces  are  close  together,  the  whole  content  of  the 
pore  will  be  within  the  sphere  of  action  of  the  force  of  adhesion,  and  thus 
retained  against  gravity.  In  this  way  we  may  say  that  the  capillary  force  is 
much  greater  than  that  of  simple  adhesion,  though  both  result  from  the 
attraction  between  a  liquid  and  the  surface  of  a  solid.  In  neither  of  the 
cases  above  given,  has  the  water  penetrated  the  solid  particles  themselves. 

e.  If  the  solid  particles  of  the  soil  are  themselves  traversed  by  capillary 
pores,  as  is  the  case,  for  instance,  with  clay,  these  pores  must  also  be  filled 
before  saturation  takes  place,  and  the  greatest  capacity  for  water  in  a  soil 
will  be  found  when  the  interspaces  between  the  particles  are  of  capillary 
size,  and  when,  in  addition,  the  particles  themselves  contain  capillary  pores. 
The  capacity  is  less  when  the  particles  are  porous,  but  the  spaces  between 
them  are  of  larger  size. 

These  illustrations  taken  from  Lorenz,*  show  that  the 
water-absorbing  property  of  soil  is  chiefly  a  phenomenon  of 
capillary  action,  and  in  very  limited  degree  dependent  upon 
simple  adhesion.  That  this  is  true  is  shown  by  the  experi- 
ment of  Mayer,  who  found  that  quartz,  when  reduced  to  the 
finest  powder,  acquired  a  capacity  for  absorbing  water 
greater  than  that  of  clay. 

The  larger  non-capillary  pores,  while  themselves  retaining 
comparatively  little  moisture,  furnish  the  channels  through 
which  percolating  water  rapidly  comes  in  contact  with  the 
capillary  pores  by  which  it  is  absorbed.  As  the  absorption 
by  the  capillaries  is  comparatively  slow,  it  is  evident  that 
the  size,  shape,  and  number  of  the  larger  channels,  their 
irregularities,  and  the  resistances  which  they  oppose  from 
any  cause  to  the  free  passage  of  water  through  them  will 
very  materially  modify  the  soil's  absorbing  capacity. 

In  cases  where  the  water,  sinking  through  an  open  porous 
soil,  is  hindered  from  escaping  by  an  impermeable  sub- 
stratum, these  pores  may  become  filled  with  water,  and  in 

*Die  Geologischen  Verhaeltnisse  von  Grand  nnd  Boden. 
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this  way  a  soil  with  comparatively  small  capacity  for  ab- 
sorbing water,  may  at  times  hold  a  very  large  quantity, 
and  become  very  wet. 

2.  Depth  of  the  Soil  and  Nature  of  the  SiibaoiL — The  ex- 
periments quoted  above  show  that  the  moisture  held  in  a 
long  column  of  soil  varies  materially  in  the  diiSerent  parts 
of  the  column,  and  if  a  soil  be  of  considerable  depth,  or 
have  a  porous  subsoil,  its  capacity  for  absorbing  moisture 
will  depend  chiefly  upon  the  relative  number  of  its  capillary 
pores.  But  if  the  subsoil  be  at  a  shallow  depth  from  the 
surface  and  comparatively  impermeable,  then  the  water 
arrested  in  its  downward  course  will  not  only  be  soaked  up 
from  below  by  the  capillary  action,  but  will  gradually  rise 
and  fill  the  larger  pores  also. 

Retention  of  Moisture  by  the  Soeu— The  power  of  a 
soil  to  hold  or  retain  the  moisture  which  it  has  imbibed,  is 
yery  closely  connected  with  its  absorbing  power,  and  is 
measured  by  the  resistance  which  it  opposes  to  the  escape 
of  the  water  in  any  way,  by  sinking,  by  evaporation  from 
the  surface,  or  to  any  circulation  or  movement  within  the 
pores. 

The  chief  source  of  loss  of  water  in  a  soil  is  from  its 
sinking  thrcoigh  to  lower  levels,  and  according  to  the  readi- 
ness with  which  water  percolates  them,  soils  are  divided 
into  permeable,  loose,  leachy,  or  drouthy  and  impermeable, 
close,  or  retentive. 

The  larger  the  pores  at  the  soil,  and  the  smaller  the  pro- 
portion  of  its  capillary  pores,  the  more  rapidly  does  it  allow 
the  water  to  sink  through  it,  and  the  more  rapidly  does  it 
become  dry  after  being  wet  from  above ;  provided  that  the 
sinking  of  the  water  is  not  hindered  by  an  impermeti^ble 
subsoil. 

On  the  other  hand,  the  smaller  the  number  of  the  larger 
pores,  and  the  more  numerous  the  capillaries,  the  greater 
the  retentiveness.  Soils  with  high  capacity  for  absorbing 
moisture  increase  in  volume  with  the  water  taken  into  the 
capillary  tubes ;  the  larger  pores  are  thus  made  smaller,  and 
the  passage  of  water  hindered.  When,  in  addition,  the  soil 
particles  are  of  different  sizes,  the  smaller  ones  are  often 
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washed  or  floated  into  the  interstices  of  the  larger,  to  the 
extent  sometimes  of  filling  them  up  entirely*  In  this  waj^ 
a  soil  originally  permeable  may,  by  heavy  rains,  become 
almost  impermeable.     (Lorenz,  Grund  and  Boden.) 

Clay  has  the  property  of  forming  with  water  a  plastic 
mass,  which  is  almost  absolutely  impervious.  The  action 
of  lime  upon  clay  is  to  render  it  flocculent,  and  thus  to 
diminish  this  tendency. 

When  water  falls  upon  the  soil  from  above,  as  in  rain, 
etc.,  a  portion  of  it  runs  off  on  the  surface,  especially  if  the 
quantity  falling  in  a  given  time  be  very  great;  another  part 
sinks  rapidly  through  the  lager  pores,  while  a  third  part  is 
gradually  and  slowly  imbibed  by  the  smaller  or  capillary 
pores.  This  absorption  takes  place  either  from  the  surface 
or  from  the  water  which  fills  the  larger  pores. 

Falling  upon  a  porous  soil,  with  open  subsoil,  the  water 
quickly  sinks  (except  in  so  far  as  it  is  absorbed  by  the  many 
pores  which  it  traverses),  and  passes  beyond  the  reach  of 
the  roots  of  plants.  When  an  impervious  stratum  lies  at 
short  distance  below  the  surface,  the  escape  of  the  water  in 
this  way  is  prevented. 

An  impervious  soil,  on  the  other  hand,  absorbs  water  very 
slowly,  forms  a  plastic  mass,  as  it  is  called,  which  effectually 
resists  the  penetration  of  water,  whether  from  above  or 
below. 

Fortunately,  our  soils  are  usually  means  between  these 
two  extremes,  and  the  water  which  sinks  through  the  upper 
to  the  lower  layers,  is  partly,  at  least,  again  raised  towards 
the  surface  by  capillary  action. 

The  height  to  which  water  may  be  raised  by  this  force 
depends  upon  the  fineness  of  the  pores,  and  under  most 
favorable  circumstances  is  about  five  or  six  feet 

Whenever  the  constant  level  of  the  water  is  not  more 
than  this  depth  below  the  surface,  moisture  may  by  this 
means  be  permanently  supplied  to  the  root  of  plants.  In  a 
very  porous  soil,  however,  like  one  composed  chiefly  of 
sand,  water  can  be  raised  in  this  way  a  much  less  height, 
and  they  are  not  likely  to  derive  much  benefit  from  this 
property. 

The  loss  of  water  from  the  soil  by  evaporation  depends 
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largely  upon  the  temperature  of  the  air  and  its  relative  dry* 
ness^  but  also  in  no  small  degree  upon  the  nature  of  the  soil 
itsell 

Leachy  seals  are,  at  the  same  time,  those  that  lose  their 
moisture  most  rapidly  by  eyaporation,  while  the  imperme^ 
able  soils,  especially  clay  soils^  retain  the  water  most  effect- 
ually against  evaporation. 

In  this  respect,  humus  is  peculiar.  It  is  tolerably  perme- 
able, but  opposes  more  resistance  than  any  other  soUd  ma- 
terial to  the  evaporation  of  water,  which  it  retains  even  at 
high  temperatures  very  obstinately.  If  humus,  therefore, 
be  mixed  with  a  permeable,  easily  drying  soil,  the  mixture 
remains  still  quite  permeable,  4>ut  does  not  dry  rapidly. 
(Lorenz.) 

Distinction  of  Soils  based  upon  their  Deportment  towards 

Water. 

In  respect  to  their  behavior  towards  water,  soils  may  be 
separated  into  two  principal  groups.*  The  first  of  these 
groups,  in  which  day  predominates,  unites  in  itself  the 
qualities  of  closeness,  high  absorptive  powers,  great  capil- 
larity, great  power  of  condensing  moisture  from  atmos- 
pheric vapor,  impermeability,  and  slowness  in  drying ;  in 
other  words,  these  soils  possess  in  an  eminent  degree  all 
those  qualities  which  favor  the  absorption  and  retention  of , 
water. 

In  contradistinction  to  these  is  the  group  of  soils  whose 
principal  constituent  is  sand,  which  is  permanent,  or  at 
least  with  difficulty  decomposable,  such  as  quartz  sand. 
Such  soils  are  loose,  lights  possess  very  slightly  the  power 
of  absorbing  moisture  in  liquid  form,  or  of  condensing  it 
from  the  atmosphere ;  have  few  capillary  pores,  are  leachy, 
and  dry  out  easily.  Between  these  two  groups  there  are 
many  gradations  the  result  of  mixtures,  which  possess  in 
part  the  characters  of  each. 

Besides  the  intermediate  classes  resulting  from  the  mix- 
tures-of  sand  and  clay,  mixtures  of  other  materials  also 
bring  about  changes  in  the  characters  of  the  two  chief 
groups  above  given.     A  clayey  soil,  for  instan'ce,  becomes, 

*  liorenz,  Grand  and  Boden. 
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through  admixture  of  lime,  less  close  and  stiff,  more  perme- 
able, its  absorptive  power  diminishes,  and  it  dries  more 
readily ;  in  other  words,  it  becomes  more  like  a  sandy  soil. 

Admixture  of  humus  also  makes  a  clayey  soil  lighter  and 
looser. 

A  sandy  soil  becomes,  by  mixing  with  Ume,  more  cohe- 
j:ent;  its  absorptive  powers  and  capillarity  increase;  it  be*' 
comes  somewhat  less  permeable;  its  other  characters  re- 
tnain  unchanged.  Mixtures  of  humus  make  a  sandy  soil 
more  coherent,  impart  to  it  greater  absorptive  powers  and 
greater  capillarity,  and  diminish  its  permeability  and  the 
rapidity  with  which  it  dries.  Hence,  a  mixture  of  humus 
makes  a  sandy  soil  more  like  one  in  which  clay  predomi- 
nates.* 

Whether  it  will  be  advantageous  to  the  plant  for  the  soil 
to  possess  great  absorptive  powers  or  not,  will  depend  very 
largely  upon  circumstances.  In  a  rainy  region,  especially  in 
a  wet  season,  high  capacity  for  moisture  may  be  as  detri- 
mental as  it  may  be  beneficial  under  the  opposite  conditions. 
The  evils  of  excessive  moisture  in  a  soil  are  the  lowering  of 
the  general  temperature,  a  too  great  dilution  of  the  nutri- 
tive solutions,  a  filling  of  the  pores  of  the  soil  with  water 
and  the  consequent  exclusion  of  oxygen,  and  the  tendency 
which  organic  matter  shows  towards  forming  acid  decompo- 
sition products  when  decaying  in  presence  of  too  much 
water  with  limited  access  of  air.     (Mayer.) 

While,  by  capillary  action,  water  may  be  raised  to  some 
height,  no  circulation  of  water  within  the  pores  of  the  soil 
is  possible  without  some  cause  which  will  bring  about  an 
inequality  in  its  distribution  in  the  different  layers  of  the 
soil,  since  the  effect  of  capillary  action  is  to  equalize  this 
distribution.  The  drying  of  the  surface  by  evaporation  is 
usually  the  cause  of  this  disturbance  in  the  equilibrium  in 
the  one  direction,  while  rains  and  other  atmospheric  precip- 
itates destroy  the  equilibrium  in  the  other  direction. 

When  rain  falls  upon  a  soil  in  which  the  water  is  con- 
ducted with  great  slowness  through  the  capillary  pores,  a 
very  large  proportion  will  be  led  off  by  surface  channels 

*  Lorenz,  Grand  and  Bodcn,  p.  221. 
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without  penetrating  to  any  considerable  depth,  as  may  be 
seen  in  the  circumstance  that  the  dust  of  a  road,  after  a 
heayy  rain,  is  often  completely  dry  a  few  inches  below  the 
surface. 

On  the  other  hand,  when  the  surface  is  dried  by  evapora- 
tion, the  moisture  of  a  retentive  soil  is  conducted  from  be- 
low very  slowly,  and  such  a  soil  will  be  able  to  resist  a  pro- 
tracted drouth  the  longer  in  proportion  to  the  hindrance 
which  it  opposes  to  the  movements  of  the  water  within  its 
pores.  The  slower  the  movements  in  this  case,  the  better 
for  the  soil,  whilst  in  order  to  profit  by  a  rain,  the  more 
rapidly  the  water  is  absorbed  and  passes  through  the  pores 
to  the  lower  levels  the  better.  The  very  same  quality  is 
thus  seen  to  be  both  advantageous  and  detrimental.  It  is 
possible  to  provide,  however,  for  the  rapid  and  the  slow 
conduction  of  water  in  one  and  the  same  soil,  so  that  its 
behavior  may  be  such  as  to  secure  the  most  from  the  rains 
falling  upon  ii  This  is  done  by  loosening  the  surface,  so 
that  water  falling  upon  it  may  penetrate  rapidly  because  of 
the  openness,  or  large  size  of  the  pores.  When,  on  the 
other  hand,  by  evaporation  the  loose  surface  becomes  dry, 
the  moisture,  which  is  drawn  up  by  capillary  action,  comes 
no  f  iirther  than  this  loose  coating,  which  thus  acts  as  a  pro- 
tection. 

A  covering  of  vegetable  matter  or  of  growing  plants  acts 
v^  a  similar  way  to  retard  evaporation  from  the  actual  soiL 

4 — ^The  Soil  as  a  Maoazine  of  Plant  Food,  and  as  a  Beq- 

ulatob  of  its  consumption. 

The  ConatUuent  fUements  of  Plaids^  and  their  Functions  in 

the  Vegetable  Economy. 

It  has  been  ascertained  by  repeated  experiments  that 
eleven  simple  or  elementary  bodies  are  essential  to  the  ex- 
istence of  all  plants.  These  are  carbon,  hydrogen,  oxygen, 
nitrogen,  phosphorus,  sulphur,  chlorine,  iron,  magnesium, 
calcium,  and  potassium.  If  any  single  element  of  this  list 
be  wanting,  or  if  it  be  supplied  to  the  plant  in  unsuitable  or 
unavailable  form,  the  growth  of  the  plant  becomes  im- 
possible. 
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In  addition  to  these,  many  plants  contain  also  other  el^'^ 
ments  which  serve  nsef  ul  purposes  in  some  cases,  but  which 
may  be,  and  often  are,  dispensed  with,  without  seriously  in-^ 
terfering  with  the  vital  processes. 

As  to  the  parts  played  by  each  of  these  elements  in  the 
physiological  processes  of  the  plant,  very  much  yet  remain* 
to  be  found  out. 

Of  the  non-metallic  elements  above  enumerated,  carbon; 
hydrogen,  and  oxygen  are  constituents  of  all  vegetable  cells; 
starch,  cellulose,  etc.  Nitrogen  and  sulphur  are  essential 
constituents  of  all  the  albuminoid  bodies  which  form  a  part 
of  every  growing  plant  celL 

Phosphorus,  or  rather  phosphoric  acid,  seems,  from  the 
most  recent  experiments,  to  be  in  some  way  not  yet  clearly 
understood,  necessary  to  the  formation  of  the  albumin^ 
oids. 

These  elements  are,  therefore,  absolutely  essential  to  the 
life  of  the  plants 

Silicium  is  often  deposited  in  the  cells  of  certain  plants, 
especially  the  cereals,,  giving  to  their  stems  a  degree  of  rigid- 
ity and  tou^ness,  but  experiments  have  proven  that  this 
element,  while  useful  to  very  many  plants^  is  not  absolutely 
essential  to  any. 

The  same  may  be  asserted  of  chlorine,  which  appears  to 
be  of  advantage  to  many  jdants  in  favoring  the  translocation 
of  starch  granules,  yet  the  fact  that  plants  may  be  brought 
to  full  maturity  when  deprived  of  chlorine,  shows  that  it 
is  not  absolutely  essential  On  the  other  hand,  plants  may 
easily  be  injured  by  an  excess  of  this  element. 

Of  the  metals,  potassium,  calcium,  magiiesium,  and  iron, 
are  universally  present  in  the  ashes  of  plants,  and  no  plant 
can  be  brought  to  maturity  when  either  of  them  is  absent ; 
yet  comparatively  little  is  known  with  certainty  concerning 
the  part  played  by  each  in  the  economy  of  the  plant  Pot- 
ash is  known  ta  be  a  constant  accompanier  of  the  carbo- 
hydrates, such  88  starch,  cellulose,  etc.,  and  where  these 
compounds  are  most  abundant  in  the  plant  tissues,  there 
will  also  be  found  the  largest  proportion  of  potash ;  but  the 
real  connection  between  the  two  is  ai;  present  unknown. 
Iron  appears  to  be  essential  to  the  proper  development  of 
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the  chlorophyll  grains,  which  form  the  green  coloring  matter 
of  the  leaTes,  &c. 

Sodium,  while  present  in  the  ashes  of  many  plants,  is  not 
apparently  essential  to  the  growth  of  any. 

Sources  of  these  Elements. 

Cbr6of%.— This  snbstanoe  makes  about  half  the  dry  weight  of  all  vegetable 
iissaea,  and  experiments  have  shown  that  it  is  taken  by  the  plant  from  the 
carbonic  aoid  which  makes  a  variable  bnt  always  small  constituent  of  tlie 
atmospheric  air. 

All  those  processes  by  which  carbon  is  oxidized,  snch  as  decomposition  of 
organic  matter,  combustion,  breathing  of  animals,  etc.,  yield  carbonic  auid, 
and  that  it  is  present  in  the  atmosphere  in  such  small  quantity,  is  to  be 
ascribed  not  so  much  to  a  deficiency  in  the  supply  as  to  the  greatness  of  the 
demand. 

This  gas  is  absorbed  principally  directly  from  the  atmosphere  by  the  green 
parts  of  the  plant,  but  only  when  these  are  exposed  to  the  light,  the  carbon 
is  assimilated,  forming  an  essential  part  of  the  vegetable  cells,  etc.,  while 
the  oxygen  is  set  free. 

Plants  are  capable,  also,  of  absorbing  carbonic  acid  from  solution  by 
means  of  their  roots,  but  not  enough  to  sustain  their  life. 

From  all  the  analyses  that  have  been  made  of  the  atmospheric  air,  it  ap- 
pears that  the  production  of  carbonic  acid  by  the  processes  above  named, 
keeps  pace  with  its  consumption  by  plants,  so  that  the  atmosphere  may  be 
looked  upon  as  a  practically  inexhaustible  source  of  this  essential  oonstit- 
nent  of  vegetable  matter. 

ffydrogen, — About  a  tenth  of  the  weight  of  dry  vegetable  matter  comitta 
of  this  element,  which  the  plant  absorbs  solely  in  the  form  of  water,  a  com- 
pound of  hydrogen  and  oxygen.  The  function  of  water,  as  above  stated,  is 
two-fold.  It  is  absorbed  by  the  plant,  and  in  combination  with  carbon  con- 
stitutes the  carbohydraies,  starch,  cellulose,  etc.,  which  are  essentially  com- 
pounds of  six  atoms  of  carbon  with  six  or  more  molecules  of  water.  In  these 
forms,  water  has  lost  its  fluid  condition,  and  appears  as  a  solid.  Secondly, 
water  serves  as  a  solvent  and  as  a  means  of  transport  for  the  mineral  nutri- 
ment contained  in  the  soil,  since  this  nutriment  can  be  assimilated  only 
after  being  brought  into  solution. 

Water  is  taken  up  chiefly  through  the  roots  of  the  plant,  yet  a  small  pro- 
portion may  also  be  imbibed  by  the  stems  and  leaves,  but  plants  soon  wilt 
when  moisture  is  supplied  to  them  only  through  the  parts  above  ground. 

All,  or  nearly  all,  the  moisture  supplied  to  plants  comes  from  the  atmo^ 
phere,  from  which  it  is  precipitated  upon  the  soil  in  the  form  of  rain,  snow, 
etc.  In  some  instances  the  moisture  from  the  under  subsoil  may  rise  by 
capillary  attraction  to  within  reach  of  the  roots  of  the  plant,  but  the  height 
to  which  water  may  be  brought  up  by  this  force  is  comparatively  small,  a 
few  feet  at  best. 

The  distribution  of  rain  during  the  different  seasons  is  very  unequal, 
there  being  sometimes  too  much,  sometimes  too  little  for  the  well-being  of 
plants.    It  is  not  within  the  power  of  man  to  change  this,  but  it  is  in  his 
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power  to  eoanteraot,  to  some  extent  at  least,  the  evil  effects  of  this  ineqnal-' 
ity,  bj  deepening  the  layer  of  soil  and  thus  increasing  the  capacity  of  the 
water  reservoir. 

Oxygen,— "^VR  elenieiit  iB>  a  constitnent  of  the  carbonic  acid  and  the  water 
already  spoken  of,  and  is  assimilated  along  with  them,  but  in  the  convert 
sion  of  these  into  vegetable  matter,  snch  as  starch,  woody  fibre,  eta,  a  part 
of  the  osygen  is  set  free.  Planted  also,  make  use  of  oxygen  for  the  purpose^ 
of  converting  a  part  oi  their  organic  tissues  inta  carbonic  acid,  a  process- 
analogous  to  the  breathing  of  animals.  This  proceae  is  most  marked  in  the 
sprouting  of  seeds,  and  is  attended  with  the  liberation  of  a  considerablcr 
amount  of  heat. 

If  from  any  cause  the  oxygen  is  excluded,  e.  g.,  because  of  stagnating 
water  about  the  rootsy  or  too  dose  texture  of  the  soil,  the  plant  dies  of  suf- 
focation. 

The  atmosphere  contains  an  inexbcrustible  supply  of  oxygen. 

Nitrogen, — It  has  for  a  long  time  been  a  matter  of  discussion  whether  or 
not  planta  have  the  power  of  assimilating  the  free  or  uocomAnned  nitrogen 
of  the  atntof^bere.  The  majority  of  chemists  hold  to  the  belief  that  only 
combined  nitrogen  ia  capable  of  being  assimilated.  Pkof .  Gkoigea  Ville  i» 
the  chief  chan^ion  of  the  opposite  view^  which  rests  mainly  upon  a  phe> 
nomena  presented  by  the  growth  of  certain  legunMuous  plants,  and  it  is- 
acknowledged  that  the  source  of  a  large  amount  of  the  nitrogen  assimilated 
by  these  i^ants  is  still  une^lained. 

It  is  also,  periiapsy  an  open  q^uestion  whether  nitrogen  may  be  assimilated 
in  the  form  of  ammonia  salts  as  well  as  those  of  nitric  ociri,  but  there  seems  to 
be  very  little  doubt  that  by  far  the  greater  part  of  the  nitrogen  of  plants  is 
absorbed  by  them  in  the  form  of  nitratesw  Experiments  with  a  great  variety 
of  mtrogenous  substances,  such  as  urea,  uric  acid,  Uood,  ammonia,  etc., 
show  that  these  become  assimilable  and  tbersfore  capable  of  serving  a» 
plant  food,  in  proportion  as  they  are  converted  into  nitric  add. 

Of  the  processes  by  which  the  free  nitrogen  of  the  atmosphere  is  brought 
into  combination,  (and  they  are  not  num«rou8),  its  oxidation  ta  nitric  acid 
by  the  agency  of  dectric  discharges,  appears  ta  be  the  one  which  f  omisheS' 
by  far  the  greater  part  of  the  combined  mtrogen  availaUe  to-  plants^ 

When  once  assioulated  by  i^nts  and  passed  through  them,  inta  the  bod- 
ies of  aniuMils,  it  enter»  into  a  variety  of  compounds.  Upon  the  decay  or 
combustion  of  these  organic  bodies,  their  contained  nitrogen  is  converted 
into  aounonia  or  nitric  add,  according  to  the  droumstanoes  under  which 
the  decay  takes  place.  (On  this  topic  consult  further,  section  HI,  "Nitro- 
genous Manures.*') 

2fUrifteaiion, — When  or^^ic  ndticgenons  master  undergoes  decomposition 
in  presence  of  strong  bases  (such  as  alkalies^  and  lioM),  moisture,  and  a 
moderate  degree  of  heat,  they  yidd  chiefly  nitric  add.  Under  other  dr- 
oumstanoes, the  prindpal  product  of  decay  i»  ammonia;  but  the  ammonia 
of  soils  itsdf  is  in  most  oases  ultimately  converted  into  nitric  add.  The 
value  of  a  nitrogenous  manure  depends  in  great  measure  upon  the  rapidity 
with  which  its  nitrogeft  is  converted  into  nitric  add,  and  hence  every  dr- 
oumstance  which  favors  this  oxidation,  will  be  directly  of  advantage  to  the 
plant  so  manured.    These  conditions,  as  seen  above,  are  thorough  permea- 
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biliCy  of  the  soil  by  the  atmosphere,  moderate  moisture,  high  capacity  for 
heat,  presence  of  alkalies,  &c.* 

The  above  named  products  of  decay  may  escape  into  the  atmosphere,  to 
be  returned  to  the  soil  again  by  the  falling  rains  and  other  precipitates,  or 
they  may  be  retained  in  the  soil  till  taken  up  by  another  generation  of  plants. 

We  shall  see  below  that  while  ammonia  is  in  some  eases  rendered  insolu- 
ble, and  thus  retained  by  the  soil  against  the  leaching  effects  of  rains,  yet 
such  is  not  the  case  with  nitrates,  and  since  ammonia  is  peculiarly  liable  to 
be  oonTerted  into  nitric  acid,  the  chances  are  numerous  that  a  large  propor< 
tion  of  the  combined  nitrogen  uhich  reaches  the  soil  by  any  means,  will  be 
washed  off  into  the  sea  before  it  can  be  assimilated  by  terrestrial  plants. 
The  readiness  with  which  nitrogen  is  assiniilated  counteracts  to  some  extent 
this  tendency  to  waste,  but  the  constant  presence  of  nitrates  in  drainage 
waters,  proves  that  a  certain  proportion  of  this  important  substance  passes 
continually  beyond  the  reach  of  vegetation,  to  which  it  is  practically  lost. 

In  the  case  of  plants  growing  without  cultivation,  it  is  evident  that  the 
supply  of  assimilable  nitrogen  from  the  natural  sources  above  mentioned* 
is  sufficient  for  their  wants;  but  cultivated  plants  make  greater  demands 
upon  the  soil  in  this  respect,  and  not  only  so,  but  a  portion  of  their  assimi- 
lated nitrogen  is  annually  removed  in  the  harvests,  and  does  not  return  to 
the  field,  like  that  contained  in  the  falling  leaves  and  other  parts  of  forest 
trees,  and  other  plants  growing  without  cultivation. 

When  a  strict  comparison  is  made  between  the  amount  of  nitrogen  sup- 
plied annually  from  the  atmosphere,  and  that  removed  in  the  crops  from  a 
given  area,  it  can  be  shown  that  this  supply  is  far  from  being  sufficient  for 
the  wants  of  cultivated  plants,  and  hence  the  farmer  is  under  the  necessity 
of  adding,  in  the  form  of  manure^  the  greater  part  of  the  nitrogen  which 
his  crops  require. 

In  comparing  together  the  above  named  organic  elements 
of  plant  food,  which,  as  we  have  seen,  are  all  derived  di- 
rectly or  indirectly  from  the  atmosphere,  there  is  this  strik- 
ing difference  to  be  noted,  that  while  Oxygen,  Hydrogen, 
and  Carbon  are  furnished  by  nature  in  the  greatest  profu- 
sion, the  reverse  is  the  case  with  Nitrogen,  and  the  greater 
part  of  this  element  in  an  assimilable  form,  which  ordinary 
crops  need,  must  be  supplied  by  the  hand  of  man. 

Phosphorus. — This  element  is  appropriated  by  plants  only  in  the  form  of 
phosphoric  acid,  or  of  phosphates  of  lime  or  the  alkalies,  and  the  only 
source  of  it  i^  found  in  the  phosphatic  minerals  of  the  rocks  from  whose 
decomposition  the  soils  have  been  derived.  The  chief  form  in  which  it  ap- 
pears is  a  natural  phosphate  of  lime  called  apatUey  which  is  a  comparatively 
insoluble  mineral,  and  one  difficult  of  decomposition. 

These  properties  of  phosphate  of  lime  will  explain  the  circumstance  that 
a  soil  may  often  show,  in  chemical  Analysis,  a  comparatively  large  per  cent- 
age  of  phosphoric  acid,  and  yet  the  plants  which  it  supports  may  suffer  from 

*  The  explanation  of  nitrification  is  still  obscure.  In  some  quarters  it  is 
thought  to  be  49e  to  the  action  of  a  specific  feno^tr 
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lack  of  phospboms  in  an  available  form.  In  the  deoomporition  of  rooks, 
the  natnrol  phosphates  which  they  contain  may  resist  destraotion,  and 
hence  be  fonnd  associated  with  the  coarser  prodncts,  snch  as  pebbles,  srjid, 
etc.,  resulting  from  that  decay,  rather  than  with  the  fine  earth,  which  is  the 
product  of  complete  decomposition.  In  many  rocks,  the  phosphoric  acid 
may  be  present  in  very  small  qaantity,  bat  it  is  rarely  entirely  wanting  when 
carefully  looked  for. 

Sulphur. — This  element  is  taken  up  by  plants  in  the  form  of  sulphate  of 
limiB,  potash,  soda,  etc.,  in  which  condition  it  is  pretty  generally  distributed, 
though  often  in  mere  traces. 

The  salts  of  sulphuric  acid  or  sulphates  are  all  more  or  less  easily  soluble, 
ns  compared  with  phosphates,  and  their  presence  may  nearly  always  be 
nhown  in  natural  waters. 

Notwithstanding  the  fact  that  plants  need  only  small  quantities  of  sulphu- 
ric add,  they  often  suffer  for  want  of  it,  on  account  of  the  easy  solubility  of 
its  salts,  by  virtue  of  which  it  is  readily  washed  out  of  the  soils.  The  &iyor- 
able  effect  of  an  application  of  gypsum  to  the  soil  may  often  be  explained 
by  the  presence  of  the  sulphuric  acid,  and  as  sulphate  of  lime  is  a  constit- 
uent of  most  superphosphates,  it  may  in  many  coses  be  profitable  to  ascer- 
tain whether  the  good  results  obtained  by  application  of  these  manures  may 
not  be,  in  a  great  measure,  due  to  the  oomparaUvely  cheap  sulphate. 
(Heinrich.) 

Chiorine. — This  element  occurs  also  in  combination  with  potash,  soda, 
magnesia,  etc.,  and  is  generally  distributed.  Plants  need  only  small  quan- 
tities, and  there  is  very  little  danger  of  their  ever  suffering  from  lack  of  it  in 
any  soil. 

Iron. — Plants  assimilate  iron  in  combination  with  chlorine,  sulphuric, 
nitric,  phosphoric,  or  silicic  acids. 

In  order  that  iron  may  not  be  injurious  to  plants,  it  must  be  present  in  the 
soil  in  the  form  ot  ferric  compounds — i.  e.,  those  of  the  highest  oxide — ^be- 
cause the  salts  of  the  lower  or  ferrous  oxide  are  poisonous  to  all  vegetable 
life.  Soils  usually  contain  a  sufficiency  of  iron  to  supply  the  needs  of  veg- 
etation. To  prevent  the  formation  of  the  injurious  ferrous  compounds,  it 
is  only  necessary  to  provide  for  the  thorough  permeation  of  the  soil  by  the 
atmospheric  air. 

.  Lime,  Potassiumf  and  Magnesium  are  all  taken  up  in  combination  with 
some  one  of  the  acids  above  named,  and  they  are  present  in  most  soils* 
though  often  in  meagre  quantities,  and  plants  often  suffer  from  lack  of 
them.    They  are,  therefore,  often  supplied  to  the  soil  by  artificial  means. 

The  Soil  Constituents  in  their  RelaJtion  to  Vegetation, 

All  the  inorganic  or  purely  mineral  substances  which 
plants  assimilate  during  their  lifetime,  and  in  decaying  re- 
turn again  to  the  earth,  must  of  necessity  have  been  derived 
from  the  soil  upon  which  they  grew. 

In  a  preceding  section,  we  saw  that  the  products  yielded 
by  the  decomposition  of  rocks  under  the  action  of  the  at- 
mospheric forces,  were  of  two  kinds;    Ist,  A  number  of 
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<)ompoTinds  of  the  nature  of  salts  which  were  dissolved  or 
extracted  from  the  decaying  rock  by  means  of  the  carbonic 
acid  and  other  constituents  of  the  atmospheric  waters. 
These  make  a  very  small  proportion  of  the  whole  bulk  of 
the  soil,  yet  they  play  a  most  important  part,  since  they  are 
the  ntUritive  salts  or  pUmjt-food,  2d.  A  more  or  less  insolu- 
ble remnant,  which  forms  the  great  bulk  of  the  soil,  and 
which  consists  of  two  parts ;  a  mass  of  fragments  of  varia- 
ble isize,  either  of  the  original  rock  or  of  some  of  its  con- 
stituent minerals.  These  coarser  particles  have  the  general 
name  of  sand  or  gravel,  and  make  i^Q  framework  or  avhstra- 
turn  of  the  soiL  The  other  part  of  the  insoluble  residue  is 
a^pulverulent  earthy  mass,  which  is  the  result  of  the  decay 
of  a  great  number  of  silicates  containing  alumina.  It  has 
the  general  name  of  clay,  and  makes  the  greater  part  of 
the  *'fine earth"  as  it  is  called.  These  two,  sand  and  clay, 
framework  and  fine  earth,  from  their  chief  function,  which 
is  to  give  mechanical  support  to  the  growing  plant,  are 
called  the  mechanical  comtitiLents  of  the  soiL  Upon  them 
also,  in  a  great  measure,  depend  those  physical  qualities  of 
the  soil  above  described,  by  which  it  is  enabled  to  store 
away  and  temper  the  sun's  heat,  and  to  absorb  and  regulate, 
according  to  the  needs  of  plants,  the  moisture  falling  upon  it. 

On  account  of  the  differences  in  hardness,  and  in  the  de- 
gree in  which  they  are  acted  on  by  carbonic  acid  and  water, 
the  various  mineral  ingredients  of  rocks,  quartz,  silicates, 
carbonate  of  lime,  gypsum,  etc.,  are,  as  we  have  seen,  af- 
fected by  weathering  in  very  different  degrees.  The  car- 
bonates of  lime  and  magnesia,  and  gypsum  yield  most  easily 
and  pass  eventually  entirely  into  solution.  All  the  silicates 
are  decomposed  in  time,  the  aluminous  silicates  giving  as 
the  result  of  their  decay  always  some  kind  of  clay;  but 
quartz  or  silica  withstands  these  agencies  most  effectually, 
being  practically  indestructible. 

From  this  it  will  be  seen,  that  the  coarser  fragments  pro- 
duced in  the  crumbling  of  the  rocks  will  be  either,  like 
quartz,  capable  of  resisting  any  further  action  of  the 
weather,  and  therefore  permanent,  or  they  will  gradually 
undergo  still  further  decomposition,  the  result  of  which  will 
be,  in  the  case  of  the  aluminous  silicates,  the  production  of 
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some  sort  of  claj  and  a  number  of  soluble  salts ;  in  the  case 
of  limestone,  and  gypsum,  ultimately  a  complete  solution. 
Both  of  these  kinds  of  gravel  and  sand,  as  the  coarser  frag- 
ments are  called,  serve  as  mechanical  constituents  of  the 
soil,  but  with  this  important  difference,  that  the  decomposa- 
ble fragments  in  decaying  yield  the  soluble  salts  which  form 
the  mineral  food  of  plants,  and  in  addition  to  their  office  as 
mechanical  constituents,  constitute  a  sort  of  reserve  of  plant 
food  to  be  drawn  upon  from  time  to  time  as  chemical  'de- 
composition progresses.  Upon  the  quantity  and  quality 
therefore  of  these  decomposable  mineral  fragments  which  it 
contains,  depend  not  only  the  soil's  power  of  producing 
vegetation  at  all,  but  also  the  kind  of  vegetation  which  it  is 
capable  of  nourishing  at  any  time.* 

And  since  vegetable  matter  in  decaying  adds  to  the  soil 
all  those  elements  which  it  had  assimilated  during  the  life- 
time of  the  plant,  humus  and  other  organic  detritus  which 
form  a  part  of  every  arable  soil,  may  be  classed,  together 
with  the  undecom  posed  minerals,  as  forming  the  soil's 
reserve  of  plant  food,  or  as  assimilable  constituents  in  reserve. 

These  share  the  passive  functions  of  the  mechanical  con- 
stituents, but  are  also  susceptible  of  contributing  at  any 
given  moment  to  plant  nutrition  by  the  products  resulting 
from  their  decomposition.t 

These  three  orders  of  soil  constituents,  are  thus  shown  in 
tabular  form  by  Ville  : 


Scoil. 


Meohanioal  Consiitaents 

Organic 
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Fhosphorio  Acid, 
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Chlorine, 
Silicic  Add, 
Potash, 
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Lime, 
Magnesia, 
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Oxide  of  Manganese, 
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Inorganic 


*8enft,  Geateins-  nnd  Bodenkonde,  p.  379. 
fViUe,  Artificial  Manures,  p.  168, 
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The  majority  of  the  substances  above  named  as  forming 
the  active  assimilable  constittients  of  the  soil,  t.  e.,  plant  food, 
are  quite  easily  soluble  in  water,  and  it  is  evident  that  un- 
less there  were  some  means  of  preventing  it,  they  would  all 
certainly  be  washed  out  of  the  soil  by  rains  and  carried  off 
to  the  sea.  It  has  for  a  long  time  been  known  that  when 
solutions  containing  salts  of  potash,  phosphoric  acid,  am- 
monia, etc.,  are  poured  upon  a  soil,  the  water  which  filters 
through  is  to  a  great  degree  free  from  these  substances. 

In  the  same  way,  colored  solutions  are  deprived  of  their 
color,  and  bodies  giving  off  strong  odors  are  completely 
deodorized  when  covered  with  a  moderate  thickness  of 
soil 

This  conversion  by  soils  of  soluble  salts  into  insoluble 
ones,  thus  fixing  or  retaining  them,  has  been  called  abaorp'- 
Hon,  and  it  *has  been  explained  both  as  a  physical  or 
mechanical  phenomenon,  and  as  a  chemical  aci 

It  is  of  the  greatest  importance  to  the  plant  that  as  a  rule, 
precisely  those  substances  are  absorbed  by  the  soil,  that  serve 
as  plant  food,  and  the  experiments  which  have  been  made  for 
the  purpose  of  determining  the  conditions  which  modify 
this  absorption,  the  particular  ingredients  of  the  soil  to 
which  absorption  is  due,  and  the  manner  in  which  the  ab- 
sorption is  effected,  are  very  numerous.  I  shall  endeavor 
in  what  follows  to  give  some  of  the  results  of  these  investi- 
gations. 

How  the  Soil  Fixes  or  Retains  the  SdtMe  Nutritive  Salts, 

(1.)  General  Facts  op  Absorption. — ^If  solutions  be  pre- 
pared containing  the  above  named  assimilable  or  nutritive 
substances,  and  be  filtered  through  small  quantities  of  soil, 
it  will  be  found  on  examination  of  the  fluid  which  drains 
through,  that  certain  of  them  have  been  retained  by  the  soil 
in  larger  proportion  than  others,  but  none  of  them  have 
been  completely  absorbed.  The  salts  of  potash,  ammonia, 
and  lime,  are  usually  very  largely,  those  of  magnesia  and 
soda,  very  slightly  absorbed  by  most  soils.  And  of  the 
acids,  silicic  and  phosphoric  have  a  tendency  to  form  inso- 
luble compounds,  and  they  are  hence  most  strongly  and 
completely  retained  in  the  soil;  while  hydrochloric,  sul* 
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phuric,  and  nitric  acids  are  absorbed  in  extremely  small 
quantities. 

It  will  further  be  found  that  the  filtered  extract  will  differ 
from  the  original  solution  not  only  in  containing  less  of  cer- 
tain ingiredients,  but  also  in  having  extracted  from  the  soil 
certain  compounds  not  present  in  the  original  solution ;  and 
in  general,  it  may  be  asserted  that  for  every  equivalent  of  a 
base  absorbed  by  the  soil,  a  corresponding  amount  of  some 
other  base  originally  existing  in  the  soil,  will  be  liberated 
and  thus  pass  into  solution,  while  the  acid  element,  if  it  be 
sulphuric,  nitric,  or  chlorine,  will  pass  through  without  ab- 
sorption, and  be  found  in  the  filtered  extract  From  these 
experiments  it  further  appears  that  any  base  which  has 
been  absorbed  by  a  soil,  may  be  released  from  its  combina- 
tions partly  or  entirely  by  some  other  base.  (Johnson, 
How  Crops  Peed.) 

If,  now,  the  same  experiments  be  tried  with  different  soils, 
it  will  be  found  that  they  vary  greatly  in  regard  to  their 
powers  of  absorbing  different  substances,  and  it  is  hence 
impossible  to  give  any  arrangement  of  the  above  named 
elements  of  plant  food,  which  will  show  invariably  the  pro- 
portions in  which  they  are  absorbed  by  different  soils. 

As  regards  the  quantity  of  these  different  substances  ab- 
sorbed by  soils  it  depends — 1st,  Upon  the  particular  com- 
pound presented  to  the  soil ;  that  is,  on  the  substance  with 
which  the  element  in  question  is  associated ;  2nd,  On  the 
strength  or  concentration  of  the  solution ;  and  3rd,  On  the 
absolute  amount  of  the  solution,  that  is,  on  the  proportion 
between  the  quantity  of  the  solution  and  the  volume  of  the 
soil  acted  on  by  ii 

Ist.  Experiments  with  potash  salts  have  shown  that  the  phosphate  is 
absorbed  in  the  proportion  of  40  parts  in  10,000,  the  carbonate  in  the  pro- 
portion of  32  parts,  the  nitrate  in  the  proportion  of  25,  the  sulphate  21,  and 
the  chloride  in  the  proportion  of  20  parts  in  10,000.  The  salts  of  ammonia 
show  a  slightly  different  deportment,  but  illustrate  equally  well  the  above 
statement.    (Johnson,  1.  c.) 

2nd.  From  a  concentrated  solution,  absolutely  more  of  a  substance  is 
regularly  absorbed,  than  from  a  dilute  solution,  though  a  dilute  solution 
gives  up  by  absorption  relatively  a  larger  percentage  of  its  content  of  nutri- 
tive salts  than  does  a  concentrate!  one,  even  where  both  are  presented  in 
the  same  quantity.  The  experiments  of  Peters,  as  quoted  by  Johnson, 
(How  Orops  Feed),  illustrate  this  point  sufficiently  well.   Thus,  from  a  solu- 
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tion  of  potaBdnm  chloride  of  a  degree  of  concentration  represented  by 
l-SOth,  the  soil  absorbed  10  parts  by  weight  in  10,000;  this  was,  however, 
equal  to  thD04hlrds  of  the  whole  amount.  From  a  solution  of  l-20th  concen- 
tration, there  were  absorbed  20  parts  in  10,000,  equivalent  to  OM-third  of  the 
whole  content ;  while  from  a  solution  of  l-5th  concentration,  the  amount 
absorbed  was  45  parts  in  10,000,  equal  to  only  OM-Jifth  of  the  entire  content. 
3rd.  From  a  large  quantity  of  a  solution,  more  is  absorbed,  than  from  a 
smaller  quantity,  though  both  solutions  be  of  the  same  degree  of  concen- 
tration. This  follows  from  the  fact  that  by  removal  of  equal  quantities  of 
the  absorbable  substances,  that  solution  which  is  in  the  largest  quantity 
will  be  proportionally  much  less  exhausted  of  its  contents,  than  the  other ; 
will  remain  more  concentrated  ;  and  we  have  seen  in  two,  that  from  a  con- 
centrated solution  more  is  absorbed  than  from  a  dilute  one. 

To  these  maj  be  added  a  fourth  statement,  viz.:  The  fix- 
ation of  these  substances  is  neither  complete  nor  perma- 
nent, for  by  means  of  large  quantities  of  water  they  may  be 
partially  washed  out  of  the  soil  again.  The  two  preceding 
propositions  follow  naturally  from  this,  which  is  only  saying 
that  the  chemical  compounds  of  which  the  absorbed  sub- 
stances form  a  part,  are  not  wholly  insoluble  in  water. 

And  not  only  so,  but  saline  aciutions  have  even  stronger 
solvent  powers  over  absorbed  substances  than  pure  water, 
as  is  shown  by  experiments  which  teach  that  any  base^that 
has  been  absorbed  by  the  soil,  may  be  released  partly  or 
entirely  by  any  other. 

On  the  other  hand,  it  appears  from  numerous  experiments 
that  saturation  of  a  soil  with  one  base  increases  its  absorb- 
ent powers  for  other  bases;  while  treatment  with  acids, 
which  remove  absorbed  bases,  diminishes  its  absorbent 
power.  (Johnson,  How  Crops  Grow,  p.  341.)  Calcination 
diminishes,  but  does  not  entirely  destroy,  the  absorptive 
power. 

(2.)  The  Soil  Constttuents  upon  which  Absorption 
Depends,  and  the  Means  by  which  it  is  Effected. — The 
explanations  given  by  chemists  of  the  cause  of  absorption, 
have  vibrated  between  two  principal  views.  The  first  ex- 
perimenter in  this  field,  whose  work  has  received  general 
acknowledgment,  was  Way,  who  considered  absorption  to 
be  due  solely  to  chemical  action.  On  the  other  hand,  Lie- 
big  held  that  a  not  inconsiderable  part  of  the  absorption 
was  due  to  physical  causes,  analogous  to  the  absorption  of 
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gases  by  porons  bodies  such  as  charcoal  The  hAer  inves- 
tigations have  made  it  probable  that  the  true  cause  of  most 
of  the  phenomena  of  absorption  is  chemical  action,  though 
undoubtedly  greatly  modified  by  physical  conditions ;  and 
that  the  fine-earth  or  clay,  is  the  constituent  of  the  soil  upon 
which  these  phenomena  depend.  To  present  the  subject  in 
the  clearest  light,  we  shall  consider  in  turn  the  composition 
of  this  fine-earth  ;  the  absorption  of  the  several  substances 
above  named,  together  with  the  circumstances  which  most 
favor  the  absorption  of  each.  In  this  direction,  the  re- 
searches of  Pro!  Enop,  as  detailed  in  his  Bonitirung  der 
Ackererde^  are  perhaps  the  fullest  and  most  satisfactory. 
His  investigations  have  shown  that  the  fine-earth  or  pul- 
verulent portion  of  all  soils  is  a  mixture  of  clay,  of  the 
products  resulting  from  its  decomposition,  of  absorbed 
substances,  of  incrusting  substances,  and  of  inert  material 
in  a  state  of  fine  division. 

The  clay  being  derived  from  the  decomposition  of  very 
different  minerals,  may  vary  considerably  in  composi- 
tion. 

It-contains  almost  invariably,  silicates  of  iron  along  with 
the  silicate  of  alumina.  By  the  action  of  the  atmospheric 
agents  these  silicates  are  gradually  decomposed  so  as  to 
give  small  quantities  of  hydrated  ferric  oxide,  alumina  hy- 
drate, and  soluble  silicic  acid.  Finally,  certain  ingredients 
of  the  clay  combine  together  to  form  hydrated  double. sili- 
cates containing  alumina,  which  are  of  the  nature  of  zeolites, 
so  that  the  clayey  portion  of  the  soil  may  be  looked  on  as 
a  mixture  of  (1)  the  clayey  substratum  which  forms  the 
main  mass  of  the  fine-earth,  (2)  of  hydrated  ferric  oxide 
and  alumina,  (3)  of  hydrous  double  silicates,  and  (4)  of  sol- 
uble silicic  acid.  The  three  last  make  up  only  a  small  pro- 
portion of  the  whole. 

This  mixture  has  in  the  highest  degree  the  power  of  ab- 
sorbing or  rendering  insoluble  certain  substances  which  are 
of  the  greatest  importance  to  vegetation. 

The  substances  which  the  clayey  sabstratiun  has  absorbed  partly  out  of 
the  original  rock  from  which  it  was  itself  derived,  partly  from  the  flaids  of 
the  soil,  partly  from  waters  in  which  they  were  held  in  suspension,  together 
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with  the  •ompouiids  resnlting  from  the  interaotion  of  these  on  eadh  other 
and  npon  the  olay  itself,  are  various  compounds  of 

Carbonic  acid,  Potash, 

bOido  acid,  Soda, 

Nitric  add,  Ammonia, 

Hydrochloric  add,  Bade  double  salts  of  iron  and  alnmlnay 

Phosphoric  add,  And  lastly,  organic  or  humus  matter. 

Sulphuric  add, 
"Hie  inorusting  materials  of  the  flne-earth,  as  defined  by  Knop,  (Krdslauf 
des  Stoffes,  p.  486),  consist  of  those  substances  which  are  dissolved  in  the 
carbonic  add  of  the  atmospheric  waters,  and  which  become  insoluble  by 
the  escape  of  the  carbonic  add  consequent  on  the  evaporation  of  the  water^ 
and  in  addition  those  substanoes  which  require  for  thdr  solution  consider- 
able quantities  of  water,  and  which  therefore  are  predpitated  upon  oon« 
oentration  of  the  liquid  dissolving  them.  The  prindpal  incrusting  mate« 
rials  are  the  carbonates  of  lime  and  magnesia,  and  in  small  quantities,  the 
carbonates  of  iron  and  manganese,  and  lastly  gypsum  and  organic  matter. 
The  carbonates  of  iron  and  manganese  are  readily  converted  into  the  hy- 
drates, which  are  in  reality  the  inorusting  materials.  The  loess  and  marly 
soils  are  formed  from  ordinary  clayey  soils  by  their  incrustation  with  car- 
bonate of  lime.  In  many  marls  the  carbonate  of  lime  is  in  addition  often 
merely  mechanically  mixed.  When  clay  is  thus  incrusted  by  the  carbonates 
of  Ume  or  magnesia,  it  loses  its  plastic  properties  and  becomes  loose  and 
mild,  an  improvement  often  brought  about  artificially  by  application  of 
lime  to  the  field. 

As  inert  constituents  which  are  always  present  in  soils,  but  of  no  essen- 
tial importance  to  it,  may  be  named — (1),  quarts  sand  in  exceedingly  fine 
state  of  division;  (2),  carbonate  of  Ume;  (3),  carbonate  of  magnesia  and 
sometimes  dolomite  or  magnesian  limestone.  This  extremely  finely  pulver- 
ized quartz,  approaching  clay  in  its  texture,  is  found  in  every  soil  of  the 
framework  of  which  quartz  sand  form»  an  essential  part.  The  carbonate 
of  hme  appears  as  an  inert  constituent  of  the  fine  earth  wherever  the  soil 
is  derived  from  a  limestone  formation. 

The  soil  undoubtedly  possesses^  like  charcoal,  the  power 
of  condensing  within  its  pores  certain  gases,  such  as  oxygen, 
ammonia,  etc.,  and  to  this  power  is  probably  due  the  great 
oxidizing  and  antiseptic  property  of  dry  earth. 

Like  charcoal,  soil  has  also  the  power  of  precipitating 
the  coloring  matter  out  of  colored  solutions,  such  as  the 
fluid  which  drains  from  manure  piles,  and  after  filtering 
through  soil  these  solutions  are  also  in  great  measure  de- 
odorized. These  phenomena  of  absorption  are  usually 
considered  to  be  due  to  physical  action. 

The  absorption  of  phosphoric  acid,  potash,  and  ammonia, 
cannot  be  altogether  explained  by  physical  action,  and  the 
investigations  of  Knop  have  led  to  the  following  results : 
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Absorption  qf  Phosphoric  ^ctd.— This  aoid  is  absorbed  by  the  #oil  solely 
beoaase  it  forms  insoluble  oompounds  with  the  bases  existing  in  the  soil. 
If  a  soluble  salt  of  phosphoric  aoid,  e.  </.,  a  snperphosphate,  be  applied  to 
the  soil  as  a  manure,  it  will  in  a  few  days  be  converted  into  insoluble  phos' 
phatee  of  lime  and  magnesia,  and  in  small  proportion  also,  phosphates  of 
iron  and  alumina.  The  phosphate  of  lime  itself  gradually  yields  up  its 
add  to  the  iron  and  alumina  of  the  soU,  and  becomes  thus  still  more  inert« 
It  is  thus  seen  that  of  the  soil  ingredients,  carbonate  of  lime  and  carbonate 
of  magnesia  directly  absorb  or  render  insoluble  the  phosphoric  aoid,  and  in 
addition,  its  absorption  is  favored  by  the  presence  in  the  soU  of  those  silicates 
which  by  their  decomposition  yield  ferric  oxide  and  alumina.  The  alkaUne 
phosphates  are  soluble  in  water.  From  the  latest  investigations  as  quoted 
by  Knop,  (Bonitirung),  it  is  seen  that  the  absorption  of  phosphoric  acid  is 
increased  by  all  those  means  by  which  its  combination  with  bases  is  favored, 
and  from  this  it  is  concluded  that  the  absorption  of  this  acid  is  a  purely 
ehtmical  proeeaa* 

Absorption  qf  Potash.— The  absorption  of  this  base  presents  more  difficult 
ties.  Knop's  researches  show  thai  potash  is  absorbed— (1),  in  greatest  quan- 
tity by  a  soil  which  contains  a  considerable  amount  of  hydrous  silicates, 
together  with  hydrated  ferric  oxide,  and  alumina  hydrate ;  (2),  by  free 
amorphous  silicic  acid,  and  also  by  finely  divided  anhydrous  silicates ;  (3),  by 
the  carbonate  of  ammonia  and  alumina,  and  by  the  phosphates  of  alumina 
and  of  ferric  oxide. 

It  is  not  absorbed,  or  only  sparingly— (1),  by  ferric  hydrate  or  alumina 
alone;  (2),  by  aluminate«,  i.  e.,  compounds  of  alumina  with  bases;  (3),  by 
the  humic  acid  salts;  (4),  by  the  carbonates  of  lime  and  magnesia,  and 
Knop  believes  that  its  absorption  can  be  explained  by  simple  chemical  ac- 
tion, when  it  takes  place  from  a  solution  of  caustic  potash  or  one  in  which 
the  potash  is  combined  with  a  weak  acid  such  as  carbonic ;  but  its  absorp- 
tion by  the  soil  when  in  combination  with  strong  acids,  such  as  sulphuric, 
hydrochloric,  nitric,  and  phosphoric,  he  does  not  think  capable  of  explana- 
tion by  simple  chemical  affinity. 

Absorption  of  Ammonia.— The  absorption  of  ammonia  is  effected  by  the 
same  materials  that  absorb  potash,  with  two  exceptions  : 

1st,  Since  ammonia  forms,  with  phosphate  of  magnesia,  an  insoluble 
compound,  this  substance  absorbs  it,  while  it  has  no  such  effect  upon  the 
salts  of  potash ;  and  2nd,  ammonia  does  not  combine  with  silicic  acid, 
whilst  the  amorphous  silicic  acid  absorbs  potash  with  avidity.  Ammonia 
is  slightly  absorbed  by  acid  silicates,  containing  no  iron,  and  imperfectly 
decomposed  ;  more  completely  by  well  decayed  acid  silicates ;  and  most  of 
all  by  thoroughly  decomposed  basic  silicates,  both  hydrous  and  anhydrous. 
Ammonia  is  not  absorbed  by  silicates  in  compact,  glassy,  or  crystalline  con- 
dition ;  nor  by  the  carbonates  of  lime  and  magnesia  ;  nor  by  gypsum  ;  and 
in  general  it  will  be  seen  that  the  substances  which  absorb  ammonia,  are 
the  same  which  are  capable  of  forming  with  potsah  also,  insoluble  double 
salts.  The  absorption  of  the  two  differs  in  this,  that  potash  is  absorbed  by 
free  silicic  acid,  by  acid  silicates,  and  by  the  phosphates  of  alumina  and  of 
iron,  and  not  by  the  phosphate  of  magnesia,  while  ammonia  is  not  absorbed 
by  free  silicic  acid,  very  slightly  by  acid  silicates,  more  by  basic  silicates, 
and  still  more  by  phosphate  of  magnesia. 
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So  much  as  to  the  materials  by  which  the  absorptioB  of 
these  two  bases  is  effected;  as  to  the  cavse^  opinions  vary^ 
but  closer  study  of  the  phenomena  of  absorption  have  led 
back  to  the  pretty  general  acceptance  of  the  explanation 
originally  offered  by  "Way,  which,  as  expressed  bj  Mayer 
(Agrikultur  Chemie),  is  as  follows :  "We  find  in  the  soil 
easily  decomposable  double  silicates,  the  exact  composition 
of  which  is  unessential,  which,  along  with  alumina,  always 
contain  some  other  base,  an  alkali  or  an  alkaline  earth,  or 
even  several  of  these  bases  at  the  same  time.  These  sili^ 
cates  ^ave  the  property  under  certain  conditions,  of  ex*^ 
changing  their  accessory  ingredients,  (not  the  alumina). 
Thus,  if  lime  is  the  principal  accessory  ingredient,  as  may 
be  considered  the  case  in  the  majority  of  calcareous  soils, 
then  the  salts  of  potash  and  ammonia,  and  in  a  lesser  de- 
gree those  of  soda  and  magtiesia,  react  upon  the  silicate  in 
such  a  way  as  to  cause  a  double  exchange  of  bases;  the 
lime  in  combination  with  the  acid  of  the  applied  solution, 
is  extracted  from  the  silicate  and  finds  its  way  into  the  solu- 
tion, while  the  potash,  or  ammonia,  or  soda,  or  magnesia 
takes  the  place  of  the  lime  in  the  silicate." 

"From  this  presentation  of  the  subject,  it  follows  that  the 
reverse  reaction  will  take  place,  notwithstanding  the  differ- 
ence in  chemical  affinity,  whenever  a  solution  of  lime  reacts 
upon  the  silicate  formed  by  the  reaction  aboved  detailed.'' 

Thia  explanation  of  the  oanse  of  absorption  was  based  on  experi- 
inents  made  with  an  artificially  formed  silicate  containing  silica, 
alumina,  soda,  and  Water,  obtained  by  dissolving  separately  caustic  soda, 
siliJoa  and  alumina,  and  then  mixing  the  solutions.  A  white  precipitate  was 
formed,  having  the  composition  aboved  indicated.  This  artificially  formed 
silicate  had  the  power  of  absorbing  bases  from  solutions  containing  them. 
On  digesting  this  soda  silicate  of  alumina,  with  any  salt  of  lime,  the  lime 
replaced  the  soda  and  a  lime  silicate  of  alumina  was  formed.  By  digesting 
with  a  solution  of  potash  salt,  the  soda  was  replaced  by  potash,  and  not 
only  so,  but  upon  digesting  the  newly  formed  silicate  with  a  lime  salt  the 
reverse  subntitution  could  be  effected,  and  the  lime  could  be  made  to  replace 
in  torn  the  soda  iind  the  potash.  The  artificial  silicate  of  Way  had  the 
composition  of  a  teolUe,  and  it  remained  only  to  etpariment  with  nataraUy 
ocourring  zeolites,  which  was  done  by  Bichhorn,  Mulder,  and  others,  with 
ehabazite,  natrdite,  thomsonitef  stUb'Ue,  prehnitef  &o.,  with  the  result  of  showing 
conclusively  that  the  natural  zeolitic  minerals  themselves  are  all  more  or 
less  decomposed  by  saline  solutions,  i.  e.,  that  they  all  possess  the  power  of 
exchanging  a  portion  of  their  original  content  of  lime  or  soda,  for  an  eqniT- 
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alent  of  potash  or  ammonia;  in  other  words,  of  absorbing  the  latter  bases. 
This  property  is  not  confined  to  the  hydro  as  silicates,  since  when  calcined, 
they  still  possessed  it,  thoagh  in  much  less  degree. 

From  these  experiments  the  inference  was  nataral  that  the  absorptive 
properties  of  the  soil  were  due  to  the  presence  in  it  of  compounds  of  the 
nature  of  zeolites,  and  consisting  of  silicates  of  alumina,  together  with  sili- 
cates of  calcium,  magnesium,  iron,  and  manganese,  and  that  snch  is  really 
the  case,  may  be  inferred  from  the  fact,  that  when  a  soil  is  treated  with  an 
Bcid  a  portion  of  it  is  dissolved,  which,  while  consisting  principally  of  iron 
and  alumina,  contains  also  in  small  qoantities,  the  other  constituents  of  the 
sou,  and  while  silica  is  only  slightly  dissolved  in  the  acid,  yet,  after  this 
treatment  the  soil  is  found  to  yield  A  considerable  quantity  of  silica  to  a 
solution  of  carbonate  of  soda.  This,  according  to  Johnson  (How  Crops 
Feed)  is  the  best  evidence  of  the  presence  in  the  soil  of  easily  deoomposa- 
able  silioates. 

The  action  of  these  zeolites  has  often  been  compared  to  the  hardening  of 
cements.  Thus,  Mulder  states  that  100  parts  of  quick  Ume  or  calcium  oxide, 
mixed  with  11  parts  of  potassium  silicate,  finely  powdered,  make  a  good 
hydraxdio  cement,  i.  e.,  one  insoluble  in  water;  and  similarly  with  carbonate 
of  lime  and  potassium  silicate.  And  since  all  the  materials  for  the  forma- 
tion of  such  cements  exist  in  the  soil,  the  question  may  naturally  be  asked 
why  does  it  not  always  harden.  This  is  because  the  cement  is  mixed  with 
many  times  its  own  weight  of  humus  and  other  indifferent  bodies,  and  thus 
mechanically  dispersed  and  kept  apart.  Carbonic  acid  and  other  solvents, 
and  mechanical  agitation  are  also  unfavorable  to  the  formation  of  solid 
masses.  The  reversion  of  soil  into  rock  is,  however,  not  uncommon  in  the 
subsoil,  in  which  organic  matter  is  less  abundant,  and  where  the  materials 
are  not  stirred  by  the  plow. 

According  to  Mulder  (Chemie  der  Aokerkrume),  the  chemical  quintessence 
of  a  good  soil  consists  in  the  zeolites  in  state  of  fine  division  disseminated 
through  it  and  kept  separated  by  solid  organic  or  inorganic  indifferent  par- 
ticles; and  while  the  fertility  of  soil  does  not  depend  exclusively  upon  these 
zeolites,  yet  its  chemical  activity  is  altogether  determined  thereby,  and  to 
bring  a  soil  in  cultivation  is  equivalent  to  the  production  in  it  of  these 
zeolites. 

As  regards  their  absorption  by  the  soil,  the  difference  be- 
tween potash  and  soda,  two  otherwise  similar  bodies,  is 
most  remarkable,  the  former  being  retained  by  the  soil  in 
much  greater  quantity  than  the  latter.  This  difference  in 
the  two  may  also  be  followed  back  to  the  original  rocks  in 
which  they  occur,  where  it  is  seen  that  the  rocks  containing 
soda  are  much  more  readily  susceptible  to  the  disintegrating 
action  of  the  atmosphere  than  those  containing  potash,  and 
the  latter  passes  into  solution  in  the  atmospheric  waters 
much  more  sparingly  than  the  former. 

In  the  above  account  it  is  seen  that  it  is  not  only  the  ele- 
ments of  plant  food  that  are  absorbed  by  the  soil,  but  also 
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oocaaionallj  certain  other  substances,  and  further,  some 
even  of  the  nutritive  salts  are  not  absorbed  at  all,  or  at  most 
only  very  sparingly. 

How  the  Soil  gives  back  to  Vegetation  when  needed^  the  PlarU* 

Food  which  it  has  Absorbed 

(1.)  CoJiPOsmoN  OF  Natubal  Waters,  and  Drainage 
Water. — The  waters  of  springs  and  brooks  which  flow  over 
crystalline  rock  and  over  sandstones,  take  in  solution  seldom 
more  than  four  or  five  parts  of  mineral  salts  in  100,000  parts 
of  water.  But  when  they  flow  over  carbonate  or  sulphate  of 
lime,  t.  e.,  over  limestone  and  gypsum  they  become  much 
more  concentrated  or  "harder."  The  concentration  in 
brooks,  rivers,  and  ponds  is  seldom  greater  than  2  to  2.5  to 
1000.  Well  and  drain- waters  contain  about  four  to  five  parts 
of  solid  matter  in  1000,  and  when  the  land  is  saturated  with 
salt  the  content  may  increase  to  1  per  ceni 

Of  the  salts  held  in  solution  by  ordinary  potable  waters^ 
the  chloride  of  sodium,  and  the  carbonates  of  Ume  and  mag- 
nesia, constitute  the  principal  part,  and  if  these  three  sub- 
stances be  subtracted,  the  remaining  salts  will  not  make  up 
more  than  four  to  five  parts  in  100,000.  From  this  it  will  be 
seen  that  the  superficial  portions  of  the  earth's  crust  which 
have  during  thousands  of  years  been  washed  out  by  atmos- 
pheric precipitates,  no  longer  contain  much  that  is  still  easily 
soluble,  and  th  analysis  of  sea  waters  shows  us  where  these 
soluble  matters  have  gone. 

Among  the  mineral  salts  which  occur  on  the  earth's  sarface,  the  chlorides 
are  the  most  soluble;  the  sulphate  of  magnesia  is  also  an  exceedingly  solu- 
ble salt,  and  these  two  together  constitute  the  greater  part  of  the  solid  mat- 
ter contained  in  sea  water.  All  sea  waters  have  about  the  same  oomposi^ 
tion,  but  differ  principally  in  the  degree  of  concentration.  The  solid  mat* 
ter  of  these  waters  consists,  on  an  average,  in  100  parts;  of  sodium  chloride, 
78.5;  of  chloride  of  magnesium,  9.4;  of  potassium  chloride  1.0;  of  magne* 
mum  sulphate,  6.4;  of  calcium  sulphate,  4<4;  of  magnesium  bromide,  0.17^ 
of  calcium  carbonate,  0,04;  of  silicic  acid,  and  traces  of  ammonia  and 
nitrates,  0.009. 

All  the  salt  or  sodium  chloride  contained  in  the  waters  of  the  land  and 
ocean,  if  spread  upon  the  land  would  coyer  it  to  the  depth  of  ten  feet,  which 
will  give  some  idea  of  the  quantity  of  solid  matter  leached  out  of  the  soil  in 
preyious  times. 

What  the  land  loses  now,  is  the  small  quantity  of  soluble  mineral  matters 
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set  free  by  the  decoxopoaition  of  the  rooks  under  the  infloenoe  of  the^ 
weather,  and  even  a  certain  proportion  of  these,  as  has  been  shown  above, 
are  absorbed  by  the  soil,  and  thus  prevented  from  being  dissolved  and  re- 
moved by  percolating  waters.  A  comparison  of  the  composition  of  drain  or 
well  water  with  that  of  the  ocean  will  be  instroctive,  and  to  this  end  I  give 
the  analysis  of  a  lysimeter*  water  mode  by  Zoller,  and  quoted  by  Knop. 
The  lysimeter  water  in  question  contained  in  100,000  parts  : 

Soda 2.17  Ferric  oxide a56 

Potash 1.18  Hydrochloric  acid 1.73 

Lime 75.78  Sulphuric       "     14.30 

Magnesia 12.52  Nitric  "     55.69 

Silicic  "     8.81 

From  this- analysis  it  will  be  seen,  that  if  the  magnesia,  lime  and  sulphuric 
aoid  (whidi  last  is  combined  with  the  Ihne  as  gypsum),  be  subtracted,  there 
will  remain  only  a  very  dilute  solution,  containing  a  minimum  of  potash^ 
and  mere  traces,  incapable  of  quantitative  determination,  of  phosphoric 
acid  and  ammonia;:  the  only  nutritive  ingredient  present  in  any  consider* 
able  quantity  being  nitric  acid. 

The  reason,  why  lime  and  magnesia  together  form  the  ])tinoipal  part  of 
the  dissolved  solids  of  the  water  above  noted,  is  because  their  oavbonates,. 
though  insoluble  in  pure  water,  are  exceedingly  soluble  in  waters  contaiiv 
ing  carbonic  acid,  which  is  the  case  with  all  natural  waters.  Potash  is  pres- 
ent in  small  quantity,  and  ammonaa  and  phosphoric  acid  fail  entirely,  be- 
cause all  thfee  oi  these  substances-  are  absorbed  energetically  by  the  soil^ 
and  thus  removed  from  circulation.  The  oxide  of  inm  comes  into  solution 
through  the  action  of  the  humic  acids  which  every  soil  fluid  contains.  The 
nitric  acid  and  soda  being  absorbed  in  less  degree,  appear  in  tlie  solution  in 
considerable  quantity. 

(2.)  Depobtkent  of  the.  Absobbed  Salts  towabds  Yaby^ 
ING  Quantities  of  Water — Plants  absorb  their  nutriment 
out  of  these  very  dilate  solutions,  and  we  have  now  to  con- 
sider how  the  absorptive  power  of  the  soil  is  capable  on  the 
one  hand,  of  preventing,  on  the  drying  up  of  the  solutions,  a 
degree  of  concentration  which  might  be  directly  injurious 
to  the  plants  and  on  the  other  hand,  in  case  of  too  much 
rain,  a  diluticMii  of  the  fluid  to  the  point  at  which  the  plant 
could  no  longer  get  from-  it  sufficient  nourishmeni 

This  topic  is  clearly  treated  by  Knop  in  his  Bonitirung 
der  Ackererde,  from  which  the  following  account  ia  taken: 

*A  lysimeter  consists  of  a  water-tight  box  divided  by  a  peiforated  shelf 
into  two  compartments,  an  upper  and  a  lower.  This  box  is  sunk  into  the 
ground  to  the  level  of  the  surface,  and  a  layer  of  the  soil,  of  the  thickness 
of  the  soil  in  the  field,  placed  upon  the  perforated  shelf,  and  this  soil  is 
then  cultivated  and  otherwise  treated  like  that  of  the  rest  of  the  field.  All 
the  water  which  comes  in  contact  with  this  particular  portion  of  soil,  will  be 
collected  in  the  lower  compartment  and  maybe  examined  from  time  to  time. 
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If  a  solution  of  soil  fluid  having  the  composition  of  the  lysimeter  or  dndn 
water  abore  given,  be  evaporated,  the  carbonic  acid  by  which  the  lime  and 
magnesia  are  held  in  solution  passes  off,  and  these  bases,  in  proportion  to 
the  escaping  carbonic  acid,  are  precipitated  out  of  the  solution,  and  inemst 
the  particles  of  fine  earth. 

Even  if  the  lime  were  present  in  the  form  of  sulphate,  or  gypsum,  the 
solution  could  not  become  concentrated,  since  gypsum  requires  for  its  solu- 
tion 400  to  500  parts  of  water,  and  when  the  concentration  reached  these 
limits,  the  gypsum  would  begin  to  crystallise  out 

The  carbonates  of  potash  and  soda,  and  all  other  salts  of  which  these 
bases  form  a  part,  are  soluble  in  water  and  would  not  therefore  be  precipita- 
ted out  of  the  solution  until  it  became  excessively  concentrated.  But 
experiments  in  absorption  have  shown  that  in  proportion  as  the  solutions 
containing  potash  and  soda  salts,  are  concentrated,  these  bases  are  ab- 
sorbed in  larger  and  larger  quantities,  by  the  soil,  and  thus  an  undue  con- 
centration of  the  solution  so  far  as  they  are  concerned,  is  prevented.  The 
iron,  being  under  most  favorable  circumstances,  only  slightly  soluble  in  the 
soil  fluids,  it  follows  that  upon  their  concentration  it  will  be  for  the  most 
part  precipitated  in  insoluble  form  and  thus  withdrawn  from  solution. 
From  the  above  it  will  be  seen  that  so  far  as  the  haaes  are  concerned,  the 
soil  fluids  cannot  be  so  far  concentrated  as  to  become  injurious  to  the  roots 
of  the  growing  plant,  unless  this  concentration  is  effected  by  the  presence 
in  the  soil  of  some  other  substance,  such  as  hydrochloric  acid. 

If  now,  on  the  other  hand,  rain  falls  upon  a  soil  which  has  been  dried  by 
evaporation  till  it  contains  only  the  moisture  hygroscopicaUy  retained  in  its 
pores,  this  hygroscopic  moisture  is  diluted,  and  soon  become  saturated  with 
the  carbonic  acid  present,  and  continually  generated  in  the  soil  by  the 
oxidation  of  humus. 

This  Carbonic  acid  water  redissolves  the  carbonates  of  lime  and  magnesia, 
precipitated  by  evaporation,  and  experiments  show  that  pure  water,  and 
better  still,  carbonated  water,  is  capable  of  dissolving  always  a  certain  pro- 
portion of  the  substances  absorbed  by  the  soiL  In  this  way  the  soil  fluid 
may  again  attain  nearly  the  same  composition  that  it  had  before  its  evapora- 
tion. 

In  regard  to  the  acids,  hydrochloric,  sulphuric,  and  nitric,  are  retained 
by  the  soil  in  such  small  proportion  as  to  be  practically  non-absorbable, 
and  hence  they  are  present  in  all  soil  fluids.  Phosphoric  acid  is  lacking  in 
the  soil  fluid  because  the  phosphates  of  lime  and  of  magnesia  are  not  solu- 
ble except  in  many  thousand  parts  of  pure  water,  though  rather  more 
soluble  in  carbonated  water.  It  follows  hence  that  the  concentration  of  the 
soil  fluid  by  evaporation  cannot  cause  any  considerable  concentration  of 
phosphates  in  the  solution.  The  silicic  acid  which  has  been  dissolved  in 
water  becomes  insoluble  upon  evaporation  of  the  water,  and  cannot  thereafter 
be  taken  in  solution  either  by  pure  or  by  carbonated  water.  And  lastly,  the 
humic  acids  become  more  and  more  insoluble  in  water  in  proportion  as  it 
becomes  saturated  with  other  salts,  so  that  they  also  are  precipitated  on 
concentration. 

Upon  the  evaporation  of  a  soil  fluid,  the  sulphuric  acid  will  combine  with 
the  Ume  which  is  present  in  every  fertile  soil,  because  the  alkalies  disappear 
from  solution  on  account  of  increased  absorption  due  to  increased  oonoen- 
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tratiott,  and  the  lime  is  the  strongest  base  then  left.  Bat  snlphate  of  fimtf 
is  soluble  only  in  400  to  500  parts  of  water,  and  so,  in  any  soil  containing  a 
sufficiency  of  liuM,  there  is  no  danger  of  any  undue  concentration  of  sal« 
phatee.  .  If,  however,  magnesia  be  more  prBTalent  than  the  lime,  there  im 
the  possibility  that  a  solntion  of  magnesian  snlphate  of  injurionsoonoentiaK 
Hon  may  be  formed,  and  experience  has  shown  that  ail  Dolomiikr  and  Ser^ 
pentine  soils  (magnesian)  are  more  or  less  sterile. 

We  see,  therefore,  that  upon  concentratioD  of  the  nil  fEoicI  tbe  aeidt  will 
all  be  pree^ntated  oat  of  the  scHntion,  the  solphaiic  acid  in  the  form  of 
gypsom,  the  silicic  acid  in  its  insdaUe  form,  and  the  faamic  acids  for  the 
reason  that  their  salts  are  all  insc^nUe  in  solntiotis  containing  mineral 
salts,  especially  those  of  lime. 

On  the  other  hand,  all  theoe  acids  except  silicic,  are  again  taken  in  sola-' 
tion  when  the  volnme  of  the  soU  ftnid  is  increased  by  rainfall.  The  silicicr 
acid  which  may  hereafter  be  f oand  in  solntioD  moat  come  ttom  the  gradnal 
weathering  of  the  silicates. 

But  in  the  case  of  hydrochloric  and  nitric  adds,  all  the  salts  which  they 
form  with  the  bases  oooarring  in  the  soil  are  sc^aUe,  and  hence  these  acid» 
are  not  absorbed,  and  dilorides  and  nitrates  can  therefore  under  certain 
conditions  aocamalate  in  the  soil  fluid  upon  its  concentration  by  evapora' 
tion.  If  an  undne  accumulation  of  chloride  of  sodium,  or  common  salt^ 
should  take  place  at  any  time,  such  a  soil  would  be  totally  mflt  for  culture, 
and  nothing  but  the  so-called  salt  flora  could  flourish  upon  it. 

Experiments  with  growing  plants  prove  that  their  roots  can  exist  in 
tolerably  concentrated  solutions  of  nitrates,  and  in  fiMt  the  roots  can  take 
up  even  more  of  these  salts  than  the  plants  can  assimilate.  And  all  planta 
can  also  take  up  certain  quantities  of  common  salt  without  injury. 

Still  the  fact  remains^  that  the  soil  fluid  can  become  hi^y  concentrated, 
so  far  as  the  niirates  and  chlorides  are  concerned,  but  as  we  have  seen,  plante 
are  able  to  endure  a  very  considerable  degree  of  ooncentiation  of  nitrates. 
From  what  has  been  said  above,  it  i^>pears  that  of  all  the  substances  occur-^ 
ring  in  the  soU,  there  is  danger  of  undue  or  injurious  concentration  only  of 
the  salts  of  magnesia,  and  those  of  soda,  and  prindpaliy  their  chlorides. 

(3).     FUBTHEB  BEIATIONB  BETWEEN  THE  AbSOBFUVE  PoWEB 

OF  Soils  ani>  Vbobtation. — (a)  Plant  food  may  be  held  by 
the  soil  in  three  forms,  either  in  solution  in  the  fluids  of  the 
soil,  or  disseminated  through  the  soil  in  a  state  of  fine  pow-^ 
der,  ^r  lastly  in  a  state  of  absorption.  The  rootlets  of 
plants,  by  yirtue'of  their  own  solvent  action,  are  able  to  take 
up  from  the  solid  form  a  portion  of  their  nutriment,  e.  gr.,  phos- 
phoric acid;  but  for  the  greater  part  of  its  mineral  food  the 
plant  is  dependent  upon  the  very  small  quantities  of  nutri- 
tive salts  held  in  solution  in  the  fluids  of  the  soiL 

As  these  salts  are  assimilated  the  fluid  soon  becomes 
exhausted  of  its  contents,  especially  of  potash,  ammonia,. 
and  nitric  acid,  but  acquires  thereby  greater  solvent  powers. 
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which  are  at  onoe  exercised  apon  the  absorbed  substances, 
with  the  result  of  speedily  regaining  almost  its  original  con- 
centration. 

The  action  of  the  absorptive  power  of  the  soil  becomes 
thus  evident  Without  it  all  those  elements  of  plant  food, 
set  free  in  the  weathering  of  rocks,  would  either  be  imme- 
diately washed  away  by  the  rains  and  thus  lost  entirely 
to  vegetation,  or  in  the  most  favorable  case,  accumulated  in 
a  comparatively  concentrated  form.  They  might  thus  be- 
come directly  injurious  to  the  plant  roots,  but  in  any  case 
would  very  soon  be  entirely  exhausted,  and  the  plant  made 
to  depend  for  its  supply  of  food  solely  upon  the  soluble 
salts  furnished  by  the  gradual  decay  of  the  rocks.  But  in 
consequence  of  absorption,  these  nuMtive  salts  are  retained 
in  such  a  form  as  to  render  nearly  impossible,  the  produc- 
tion of  an  injuriously  concentrated  solution,  while  on  the 
other  hand,  tiiis  solution  will  remain  very  dilute,  (in  which 
form  it  is  best  suited  to  the  needs  of  plants,)  and  at  approxi- 
mately the  same  strength,  so  long  as  any  of  the  absorbed 
material  remains  in  the  soil. 

This  conaervative  action  of  the  soil  is  best  seen  upon  the  application  of 
manures.  The  soluble  portion  of  the  manure,  so  far  as  it  is  absorbable,  is 
at  once  withdrawn  from  solution  and  brought  into  this  insoluble  condition. 
The  soil  fluid  which,  laden  with  all  the  soluble  salts  of  the  manure,  would 
be  in  a  state  of  concentration  injurious  to  aU  plants,  thus  become  dUuted, 
but  will  remain  for  a  long  time  of  constant  strength,  because  the  absorbed 
materials,  whenever  the  solution  is  diluted  by  the  action  of  the  plant  roots 
or  by  the  accession  of  additional  water  by  rains,  are  gradually  dissolved 
again  and  the  normal  strength  regained.  If  on  the  other  hand,  the  solution 
should  become  too  concentrated  by  evaporation,  a  portion  of  its  contents 
are  absorbed  anew  and  it  becomes  less  concentrated. 

The  action  of  this  absorptive  property  of  the  soil,  is  therefore  to  regulate 
the  quantity  of  nutritive  salts  dissolved  in  the  soil  fluid,  and  its  importance 
to  the  plant  is  evident. 

From  these  considerations,  it  will  be  apparent  why,  upon  a  sandy  soil  in 
which  there  is  a  lack  of  those  chemical  compounds  upon  which  absorption 
depends,  a  heavy  manuring  is  often  hurtful.  Here,  on  account  of  the  lim- 
ited powers  of  absorption,  an  injurious  concentration  can  easily  occur, 
whilst  with  a  heavy  clay  soil  this  would  be  an  impossibility. 

What  has  been  said  above  applies  to  potash,  lime,  mag- 
nesia, and  ammonia,  which  are  regularly  occurring  constit- 
uents of  every  fertile  soil,  and  also  to  phosphoric  acid, 
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which,  as  we  have  seen,  is  very  completely  absorbed,  or 
rendered  insoluble  to  that  degree  that  it  rarely  appears  as 
an  ingredient  of  the  soil  fluid.  In  this  case  the  solvent 
powers  of  the  rootlets  themselves  are  brought  into  play. 

In  the  case  of  sulphuric  and  nitric  acids,  as  above  stated, 
none  of  their  compounds  are  absorbed  to  any  considerable 
extent  Since  all  the  salts  of  nitric  acid  are  readily  soluble 
in  water  this  is  plain  enough,  but  not  so  with  sulphuric 
acid.  Although  many  of  the  compounds  of  this  acid,  with 
the  constituents  of  the  soil,  as  for  instance  with  iron  oxide, 
are  quite  insoluble,  yet  under  ordinary  conditions  there  is 
little  opportunity  for  the  formation  of  such  insoluble  sul- 
phates. In  the  case  of  this  acid,  the  relatively  meagre  ab- 
sorption of  its  ordinarily  occurring  salts  is  of  little  conse* 
quence,  since  they  are  of  little  importance  as  plant  food, 
but  for  the  nitrates  the  contrary  is  true.  On  account  of  the 
great  solubility  of  the  nitrates,  care  must  be  taken  as  to  the 
time  of  application  of  nitrogenous  manures,  lest  they  be 
washed  away  and  thus  lost  to  the  plant.  Notwithstanding 
the  high  degree  in  which  ammonia  is  absorbed,  yet  on  ac- 
count of  the  ready  and  constant  conversion  of  this  substance 
into  nitric  acid,  there  is  similar  danger  from  loss.  Still, 
since  the  roots  of  plants  take  up  this  form  of  nutriment  as 
rapidly,  and  in  nearly  the  same  proportion,  as  it  is  produced 
by  the  decay  of  vegetable  matter,  the  great  solubility  of  the 
nitrates  is  not  always  the  cause  of  the  total  loss  to  the  plant. 
Where,  however,  the  nitrates  are  applied  in  quantity  as 
manure,  a  loss  is  scarcely  to  be  avoided. 

(b.)  This  absorptive  power  of  the  soil  is  also  operative  in 
retaining  the  useful  materials  in  the  top-soil,  which  is  seen 
in  the  circumstance  that  a  manure  applied  to  any  definite 
part  of  the  soil,  will  during  a  whole  season  remain  practi- 
cally stationary,  notwithstanding  the  tendency  of  percolating 
waters  to  disperse  it. 

(c.)  And  further,  not  only  are  most  of  the  elements  of  plant- 
food  retained  in  the  soil  by  the  absorptive  power,  but  several 
of  them  are  retained  in  an  insoluble  but  at  the  same  time  extra- 
ordinarily available  form.  This  is  especially  illustrated  in 
the  mode  of  absorption  of  phosphoric  acid.  When  a  soluble 
phosphate  is  applied  to  the  &[oil,  it  is  very  soon,  by  chen^ical 
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reaeiion  with  certain  constituents  of  the  soil,  precipitated 
in  an  insoluble  form  but  in  a  very  fine  state  of  division, 
immeasurably  more  finely  divided  than  it  could  be  obtained 
by  any  mechanical  process,  and  therefore  much  more  uni- 
formly distributed  through  the  soiL  The  roots  of  plants 
growing  in  such  a  soil,  while  not  encountering  any  phosphoric 
acid  in  solution,  still  have  much  more  prospect  of  coming 
in  contact  with  particles  of  the  phosphate  upon  which  the 
solvent  powers  of  the  rootlets  may  be  exercised. 

The  significance  of  the  absorptive  quality  of  soils  has 
been  well  summed  up  by  Pro!  Johnson,  (How  Crops  Grow, 
p.  374),  in  the  following  words :  "Disintegration  and  nitri- 
fication would  lead  to  a  waste  of  the  resources  of  fertility, 
were  it  not  for  the  ccmserving  effects  of  those  physical  ab- 
sorptions and  chemical  combinations  and  replacements 
which  have  been  described.  The  two  least  abundant  ash- 
ingredients,  viz.,  potash  and  phosphoric  acid,  if  liberated  by 
the  weathering  of  the  soil  in  the  form  of  phosphate  of  potash, 
would  suffer  speedy  removal  did  not  the  soil  itself  fix  them 
both  in  combinations  which  are  at  once  so  soluble  that,  while 
they  best  serve  as  plant  food,  they  cannot  ordinarily  accu- 
mulate in  quantities  destructive  to  vegetation,  and  so  insol- 
uble that  the  rainfall  cannot  wash  them  off  into  the  ocean.** 

"The  salts  that  are  abundant  in  springs,  rivers,  and  seas, 
are  naturally  enough,  those  for  which  the  soil  has  the  least 
retention,  viz.,  nitrates,  carbonates,  sulphates,  and  hydro- 
chlorates  of  lime  and  soda." 

"  The  constituents  of  these  salts  are  either  required  by 
vegetation  in  but  small  quantities,  as  is  the  case  with  chlo- 
rine and  soda,  or  they  are  generally  speaking,  abundant  or 
abundantly  formed  in  the  soil,  so  that  their  removal  does 
not  immediately  threaten  the  loss  of  productiveness.  In 
fact,  these  more  abundant  matters  aid  in  putting  into  circu- 
lation the  scarcer  and  less  soluble  ingredients  of  the  crops, 
in  accordance  with  the  general  law  established  by  the 
researches  of  Way,  Eichhom,  and  others,  to  the  effect  that 
any  base  brought  into  the  soil  in  the  form  of  a  freely  solu- 
ble salt,  enters  somewhat  into  nearly  insoluble  combinations, 
and  liberates  a  corresponding  quantity  of  other  bases." 

"Th^  greftt  ^od  beneficent  law  regulating  these  absorp- 
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tions  appears  to  admit  of  the  following  expression :  those 
bodies  which  are  most  rare  and  precious  to  the  growing  plant  are 
hy  the  soil  converted  into,  and  retained  in,  a  condition  not  of  ah^ 
solute,  but  of  relative  insolubility ,  and  ctre  kept  available  to  the 
plant  by  the  continual  circulaiion  in  the  soil  of  the  more  abundant 
saline  matters.'* 

"  The  soil  (speaking  in  the  widest  sense)  is  then  not  only 
the  ultimate  exhaustless  source  of  mineral  (fixed)  food,  but 
it  is  the  storehouse  and  conservatory  of  this  food,  protect- 
ing its  own  resources  from  waste  and  from  too  rapid  use, 
and  converting  the  highly  soluble  matters  of  animal  exuvisd 
as  well  as  of  artificial  refuse  (manures)  into  permanent 
supplies." 

''By  absorption  as  well  as  by  nitrification  the  soil  acts, 
therefore  to  prepare  the  food  of  the  plant,  and  to  present  it 
in  due  kind  and  quantity." 


SECTION  III. 

THE  SOIL  IN  ITS  BELATION8  TO  ANIMAL  LIFE. 


PHYSICAL  AND  CHEMICAL  CHANGES  PRODUCED  BY  CULTIVATION; 
EXHAUSTION  OP  THE  SOIL  IN  CERTAIN  CONSTITUENTS  OF  PLANT- 
POOD  BY  REMOVAL  OP  CROPS. 

It  has  been  shown  above  that  when  a  plant  completes  its 
circle  of  life  in  one  and  the  same  spot,  it  returns  to  the  soil, 
in  its  falling  leaves  and  other  parts,  all  the  mineral  and 
organic  constituents  which  it  had  received  therefrom. 

Where  the  plant  alone  is  concerned,  there  is  the  fullest 
restitution,  and  the  conditions  are  present,  not  only  for  the 
maintenance,  but  for  the  actual  increase  of  the  fertility  of 
the  soil ;  since  by  the  constant  action  of  the  weather,  aided 
by  the  acids,  etc.,  produced  by  the  decay  of  one  generation 
of  plants,  the  inert  constituents  of  the  soil  are  gradually 
turned  into  an  available  form,  and  thus  placed  at  the  ser- 
vice of  another  generation. 

But  with  the  advent  of  animals,  this  equilibrium  is  no 
longer  preserved,  for  the  seeds  and  other  tissues  of  the 
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plant  are  consumed  by  animals,,  and  by  them  removed  from 
their  place  of  growth.  And  although  in  their  drop- 
pings, and  in  their  bodies  after  death,  the  total  amount  of 
mineral  matter  consumed  in  the  plants  on  which  they  fed, 
is  returned  to  the  soil,  yet  the  restoration  is  never  to  the 
locality  from  which  derived. 

By  the  systematic  interposition  of  man,  the  natural  pro- 
visions for  the  maintenance  of  the  fertility  of  the  soil,  are 
still  further  disturbed ;  a  portion  of  the  vegetable  matter 
growing  upon  a  piece  of  cultivated  soil  is  year  by  year  re- 
moved in  the  form  of  harvests,  and  not  only  so,  but  by  the 
removal  of  forests  and  the  cultivation  of  annual  plants,  which, 
in  a  very  limited  space  of  time,  require  for  their  support 
vast  quantities  of  water,  the  inequalities  in  the  distribution 
of  rainfall  are  very  much  exaggerated ;  heavy  rain  storms 
alternate  with  protracted  drouths ;  the  streams  are  at  one 
time  flooded,  to  be  nearly  dry  at  another ;  the  soil,  deprived 
of  its  protecting  coat  of  vegetation,  especially  during  the 
winter  months,  is  exposed  to  all  the  destructive  action  of  the 
rains,  by  which  it  is  loosened,  and  in  great  measure  carried 
away,  to  be  deposited  again  in  the  valleys ;  and  the  hill- 
sides, as  well  as  the  gentle  slopes,  are  disfigured  and  often 
rendered  unfit  for  cultivation  by  the  cutting  of  gullies  and 
ravines.  With  loose  loamy  soils,  such  as  characterize  the 
greater  part  of  the  State  of  Alabama,  the  destruction  of 
lands  from  this  cause  probably  far  exceeds  their  exhaustion 
by  the  improvident  systems  of  culture  usually  followed.* 

To  the  traveler  through  the  Southern  States,  the  pictures 
of  desolation  presented  so  often  around  the  older  villages 
and  towns,  of  red  clay  hills,  gashed  and  scored  by  unsightly 
gullies,  are  all  too  familiar. 

By  the  removal  of  the  harvests,  not  only  are  the  mineral 
matters^  which  serve  as  plant  food,  taken  away,  but  the  vege- 
table matter  also,  whose  incorporation  into  the  soil  lends  to 
it  some  of  the  most  important  of  its  physical  characters ; 
so  that  a  field  kept  constantly  in  cultivation  without  returns, 

*The  great  destmction  of  land  for  agricultural  purposes  by  removal  of 
forests,  is  well  known  in  the  older  countries,  and  the  imminence  of  the  dan- 
ger to  parts  of  our  own  country  from  this  cause  is  only  too  well  shown  in 
the  late  census  returns. 
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will  inevitably  become  sterile ;  but  whether  this  result  will 
follow  after  a  few  years'  cultivation,  or  only  after  the  lapse 
of  many  years,  will  depend  on  the  original  composition  of 
the  soil,  and  upon  a  variety  of  other  causes. 

That  by  the  removal  of  crops  from  the  field,  aR  the  con- 
stituents of  the  plant  are  at  the  same  time  withdrawn,  needs 
hardly  be  said,  but  some  of  these  constituents  are  supplied 
by  the  soil  and  by  the  atmosphere  in  such  quantities  that 
an  exhaustion  is  not  to  be  feared;  while  in  the  case  of 
others  a  reduction  in  the  amount  below  that  required  by 
the  growing  crop,  is  only  a  question  of  time. 

Of  the  inorganic  elements,  Oxygen  and  Hydrogen  are  supplied  by  the 
Atmosphere  in  practioaUy  inexhaustible  quantity;  the  supply,  howeTer,  of 
water,  a  compound  of  oxygen  and  hydrogen,  which  is  so  necessary  to  the 
welfare  of  the  plant,  is  liable  to  great  fluctuations,  it  being  sometimes  in 
excess  of,  sometimes  below  the  requirements  of  the  plant,  so  that  the  farmer 
is  often  forced,  by  suitable  working  of  the  soil,  and  by  other  means,  not 
only  to  ward  off  the  e-nls  of  excess,  but  also  to  store  away  this  moisture,  so 
that  it  can  be  utilized  in  time  of  need. 

The  supply  of  Carbon  in  the  form  of  the  carbonic  acid  of  the  atmosphere, 
is  also  practicably  inexhaustible.  The  presence,  however,  of  a  source  of 
this  acid  in  the  soil,  by  which  the  decomposition  of  its  solid  constituents  is 
hastened,  adds  much  to  its  resources,  and  hence  a  diminution  of  the  organic 
matter  may  be  attended  both  with  reduction  in  the  stock  of  mineral  plant 
food  in  an  available  form,  and  with  a  deterioration  in  the  physical  properties 
of  the  soil. 

The  ultimate  source  of  all  the  Nitrogen  which  enters  into  the  composition 
of  plants  is  the  atmospheric  air,  and  if  plants  were  capable  of  assimilating 
this  element  in  the  free  or  uncombined  state,  the  supply  would  be  inex- 
haustible. 

But  in  the  opinion  of  the  majority  of  chemists,  plants  have  not  this 
power,  which  is  claimed  at  most  only  for  a  limited  number.  The  natural 
sources  of  production  of  nitrogenous  compounds  are  few  in  number  and 
slow  in  action,  and  a  thrifty  growth  of  vegetation  is  possible  only  where  the 
same  nitrogen  in  combination  is  used  over  and  over. 

This  is  practically  accomplished  in  the  case  of  plants  growing  without 
cultivation,  where  the  assimilated  nitrogen  of  one  generation  is  returned 
directly  to  the  soil,  and  becomes  available  to  the  next  generation. 

But  where  a  portion  of  the  vegetable  matter  is  constantly  removed  per- 
manently from  the  field,  as  is  done  in  the  case  of  all  ordinary  crops,  an  ex- 
haustion of  the  soil  in  respect  to  Nitrogen  is  inevitable,  since  experiments 
have  demonstrated  clearly  that  the  quantity  of  this  element  removed  in  all 
ordinary  crops  is  far  in  excess  of  that  supplied  to  the  soil  from  the  natura* 
sources  during  the  period  of  growth  of  the  crop. 

With  regard  to  the  inorganic  elements  or  ash  ingredients,  the  case  is  dif- 
ferent.   These  are  derived  solely  from  the  soil,  and  with  ever}*  harvest  a 
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portion  of  them  is  absolntaly  remored,  and  the  soil  in  some  degree  impov- 
erished. 

The  continaed  withdrawal  of  harvests  withont  restitution  in  some  form  or 
other  tends,  therefore, 'inevitably  to  the  exhaustion  of  the  soil  of  all  the  in- 
organic elements  assimilated  by  the  crops. 

The  time  required  to  exhaust  the  soil  of  any  particular  ash  ingredient  wUl 
depend  on  its  original  abundance  in  the  soil,  and  upon  the  claims  made 
upon  it  by  the  several  crops. 

Of  these  ash  ingredients,  iron  is  present  in  most  soils  in  quantity  far  in 
ezeess  of  the  demands  of  the  plant,  so  that  there  is  usually  little  to  fear  of 
an  exhaustion  in  this  respect. 

QUorinej  suiphuric  (icid  and  magnesia,  while  present  in  small  proportions  in 
most  soils,  are  also  taken  up  by  the  plant  in  very  smaU  amounts,  so  that  an 
insufficiency  of  these  in  the  soil  is  scarcely  to  be  feared. 

In  the  case  of  lime,  the  same  is  true  in  great  measure,  and  a  deficiency  in 
it  is  generally  felt,  after  the  soil  has  been  exhausted,  of  other  essential  ele- 
ments; and  the  good  effects  which  follow  upon  the  application  of  Ume  to 
fields  are  due  less  to  action  of  the  lime  as  direct  food  for  the  plant  than  to 
its  beneficial  action  on  the  soil  in  other  respects. 

Phosphoric  acid  occurs  in  soils  usually  in  very  small  proportions  at  best, 
while  it  is  assimilated  with  great  eagerness  by  the  majority  of  plants.  It  is, 
therefore,  of  all  the  ash  ingredients,  the  one  most  liable  to  be  speedily  ex- 
hausted. With  regard  to  this  substance,  it  is  very  well  remarked  by  Mayer 
(Agrikultur  Ghemie,  p.  166)  that  in  order  that  a  growing  crop  may  not  suf- 
fer for  the  want  of  it,  it  must  be  present  in  the  soil  in  much  larger  quantity 
than  is  actually  needed  for  the  particular  crop;  for  the  phosphates  of  the 
soil  are  insoluble,  and  hence  must  be  brought  into  direct  contact  with  the 
root  hairs  before  assimilation  is  possible;  and  since  only  a  limited  number 
of  particles  of  soil  can  come  in  contact  with  the  plant  roots,  only  a  small 
proportion  of  the  phosphates  actually  present  during  one  season  of  vegeta- 
tion can  be  assimilated;  and  further,  the  quantity  actually  taken  up  will  de- 
pend more  upon  the  particular  character  of  the  roots  of  the  growing  crop 
than  upon  the  amount  of  the  phosphate  present. 

Potash  is  usually  present  in  much  larger  proportion  in  soils  than  phos- 
phoric acid,  and  is,  on  the  other  hand,  assimilated  in  much  larger  quantity 
by  plants.  But  while  a  soil  may  be  temporarily  deficient  in  potash,  mere 
fallowing  will  often  suffice  to  remedy  this  want,  since  a  fresh  supply  of  pot- 
ash in  available  form  will  gradually  be  added  to  the  soil  in  the  decay  of 
its  decomposable  rock  or  mineral  constituents. 

Next  to  phosphoric  acid,  however,  potash  is  that  ash  ingredient  which  is 
soonest  exhausted  by  continuous  cropping  without  returns  to  the  soil. 

From  the  preceding,  it  is  seen  that  potash,  phosphoric  acid, 
and  nitrogen  are  the  three  elements  of  plant-food  which  are 
liable  to  exhaustion  and  which  must  hence  be  added  to  the 
soil  from  extraneous  sources  if  its  fertility  is  to  be  perma- 
nently kept  up.  The  fourth  element,  Krne,  is  also  often 
added,  not  so  much  because  it  is  not  present  in  the  soil  in 
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sufficient  quantity  to  serve  the  plant  as  food,  bnt  becanse  of 
its  favorable  action  on  the  other  ingredients  of  the  soil,  in 
rendering  them  easy  of  assimilation ;  in  promoting  the 
rapid  decay  of  vegetable  matter,  etc 

We  have  also  seen  that  the  removal  of  vegetable  matter 
from  the  soil,  aside  from  depriving  it  of  a  source  of  nitro- 
genous plant-food,  and  of  the  carbonic  acid  so  important  in 
promoting  the  further  decay  of  mineral  fragments,  brings 
about  a  no  less  serious  deterioration  in  its  physical 
properties. 

Means  of  Bestobing  the  Fertility  thus  Lost. 

In  new  countries  where  the  land  is  cheap,  after  one  field 
is  exhausted,  another  may  be  taken  into  cultivation  often  at 
less  cost  than  to  keep  up  the  fertility  of  the  first,  but  the 
time  comes  in  the  history  of  every  nation,  when  it  is  no 
longer  profitable,  or  even  possible,  to  follow  this  system,  and 
the  farmer  is  obliged  to  resort  to  some  means  of  maintain- 
ing and  increasing  the  fertility  of  his  soil. 

The  means  adopted  to  accomplish  this  end  are  varied,  but 
they  may  all  be  arranged  in  two  classes. 

First — Those  manipulatuma  of  the  8oU  itself,  the  object  of 
which  is  to  change  in  some  way  its  physical  properties  to 
the  advantage  of  the  growing  crop ;  or  to  render  available 
some  element  or  elements  of  plant-food  already  present  in 
the  soil,  but  in  a  form  in  which  the  plant  is  unable  to  make 
use  of  it ;  or  to  economize  the  stock  of  plant-food  by  using 
it  up  to  the  very  best  advantage. 

The  working  of  the  soil  with  these  objects  in  view,  con- 
stitutes cultivation  in  its  widest  sense,  which  acts  therefore 
either  direcUy  in  a  mechanical  way  or  indirectty,  chemically 
upon  the  quality  of  the  soil,  modifying  the  conditions  of  its 
fertility.    (Hoffmann-  Gohren,  Agrikultur  Chemie,  L  p.  480.) 

Second. — ^The  quality  of  the  soil  may  be  changed  by  the 
addition  to  it  from  extraneous  sources,  of  substances  intended 
either  immediately  or  in  the  future  to  increase  its  yield. 

All  materials  used  for  the  purpose  are  called  manures,  and 
they  are  absolute  or  complete  manures  when  they  contain  all 
the  elements  of  plant-food,  especially  the  most  important, 
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in  soffioient  qaantity  and  in  easily  assimilable  form,  and  are 
at  the  same  time  of  such  a  nature  as  to  react  beneficially 
upon  the  physical  properties  of  the  soiL 

They  are  relative^  partial^  or  stimtdaTU  manures^  when  they 
contain  only  a  part  of  the  essential  elements  of  plant-food^ 
or  their  action  on  the  soil  is  only  partial  or  stimulating^ 
or  when  their  use  depends  chiefly  upon  this  physical  or 
stimulating  action. 

L  Modificationa  of  the  Physical  and  Chemical  Properties  of 
the  Soil  ivithotU  Additions  to  it  from  External  Sources; 
CuUivaiion* 

The  manipulations  of  the  soil  with  a  view  to  improve  its 
physical  and  chemical  qualities,  may  be  included  under  the 
following  heads  : 

1.  Ordinary  cultivation,  plowing,  etc« 

2.  Deep  culture^  subsoiling. 

3.  Drainage. 

4.  Fallowing. 

5.  Incorporation  of  vegetable  matter^ 

a.  Bemnants  of  crops^  stubble,  etc« 

b.  Fresh  plants ;  green  manuring. 

In  addition  to  these,  a  system  of  cultivation  is  often  fol- 
lowed which  has  the  object  of  economizing  the  stock  of 
plant-food  possessed  by  the  soil,  and  this  is— 

6.  Rotation  of  crops. 

The  object  of  the  first  five  of  the  operations  named  above^ 
is  to  expose  to  the  action  of  the  carbonic  acid  and  water  of 
the  atmospere,  as  great  a  surface  of  soil  as  possible,  and 
it  is  effected  in  ordinary  cultivation  and  in  subsoiling,  by 
stirring  and  breaking  up  the  soil ;  in  drainage,  by  setting 
the  air  in  motion  and  thus  increasing  the  surface  of  soil 
acted  on;  in  fallowing,  the  element  of  time  comes  in  to  in- 
crease the  effect  of  these  agencies ;  and  in  the  incorporation 
of  vegetable  matter,  not  oidy  is  a  source  of  additional  car- 
bonic acid  brought  into  the  soil,  but  tbb  plant-food  of  its 
deeper  portions  is  brought  up  by  the  agency  of  the  plant, 
and  added  to  the  surface. 

That  all  these  accomplish  the  same  object  as  that  attained 
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by  ordinary  caltivaiion  with  plow,  hoe,  eta,  and  are  there- 
fore equivalent  to  each  other,  has  been  shown  by  Liebig, 
whose  statement  of  the  subject  is  here  given. 

The  mechanical  working  of  the  soil  has  for  its  object,  first,  the  uniform 
mixing  of  those  particles  of  the  soil  which  have  already  given  up  nntriment 
to  the  preceding  crop,  and  thns  become  to  a  certain  extent  exhausted,  with 
other  soil  particles  which  have  not  been  so  exhausted ;  and  second,  to  dis- 
seminate throughout  the  soil  the  elements  of  plant-food,  and  to  convert 
them  into  forms  in  which  they  are  assimilable  by  the  next  succeeding  gen- 
eration of  plants.  This  is  brought  about  by  the  chemical  action  of  the 
atmosphere  and  water,  and  not  by  the  plow,  and  hoe,  which  only  assist  in 
bringing  together  the  air  and  soil  particles. 

To  accomplish  this  chemical  effect,  it  is  necessary  that  the  atmosphere 
should  react  upon  the  soil  an  appreciable  length  of  time,  and  the  more  per- 
fectly the  soil  is  pulverized  and  the  more  frequently  it  is  stirred  by  the  plow, 
the  greater  will  be  the  circulation  of  air  in  the  pores,  and  the  greater  will 
be  the  extent  of  surface  exposed  to  its  action. 

The  produce  of  a  field,  however,  does  not  increase  in  proportion  to  the 
amount  of  labor  expended  thereon,  but  in  a  diminishing  ratio  thereto. 

This  follows  from  the  fact  that  fields  differ  in  respect  to  the  quantity  of 
plant-food  which  they  contain,  and  furthermore,  even  in  those  which  have 
an  abundance  of  such  plant-food,  its  conversion  into  an  assimilable  form  is 
not  directly  dependent  on  the  work  bestowed,  but  upon  external  agencies, 
which,  like  the  atmosphere,  are  limited  in  respect  to  their  content  of  oxygen 
and  carbonic  acid,  the  quantity  of  which  would  have  to  be  increased  in  the 
same  proportion  with  the  work  expended,  if  the  latter  is  to  be  attended  by 
proportional  results.  The  increase  in  the  produce  of  a  field  will  be  more 
nearly  proportionate  to  the  amount  of  labor  expended  on  it,  when  the  time 
during  which  the  atmosphere  acts  on  the  soil  is  lengthened.  Fallowing  rests 
upon  these  natural  relations  between  the  atmosphere  and  water  and  the  soil 
and  its  manipulation. 

If  by  means  of  a  given  amount  of  labor  the  soil  may  be  made  to  yield  in 
the  course  of  a  year,  a  larger  quantity  of  nutriment  to  the  plants  growing  on 
it,  than  without  such  labor,  and  if  it  were  in  the  power  of  the  farmer  to  in- 
crease the  action  of  the  atmosphere  upon  his  field  in  the  same  proportion  as 
he  increases  his  labor,  the  result  would  be  an  increased  yield,  which  would, 
other  things  being  equal,  be  proportional  to  the  labor  and  the  atmospheric 
action  expended  on  the  field. 

The  effect  of  drainage  upon  the  increase  in  the  productiveness  of  a  field 
wUl  thus  be  readily  understood. 

The  stationary  or  circulating  water  of  the  soil,  excludes  the  air  from  the 
deeper  lying  strata,  and  prevents  its  action  upon  the  soil  particles  there. 
Drainage  not  only  removes  this  water  and  renders  the  soil  permeable  by  the 
air  from  above,  but  provides  for  something  still  more  important,  namely,  a 
slow  but  continuous  circulation  of  air  in  all  parts  of  the  soil  lying  above 
the  drain. 

And  since,  as  remarked  above,  the  cultivation  of  a  field,  besides  a  mixing 
of  the  soil  constituents,  has  tne  object  of  bringing  as  much  as  possible,  the 
soil  and  the  atmosphere  in  contact  with  each  other;  and  as  the  action  of  the 


DEEP  CUIiTURE — 8tB801LIKG.  96 

air  upon  the  scdl  is  greatly  increased  by  means  of  a  system  of  nnderground 
air  passages,  in  conseqaenoe  of  which  in  a  given  timei  a  greater  volume  of 
air  comes  in  contact  with  the  soil  particles,  it  follows  that  a  well  drained 
field  will  be  restored  to  a  condition  favoraUe  to  the  growth  of  plants  in 
shorter  time  than  will  a  field  without  drainage.  The  plow  seta  the  soil  par^ 
tides  in  motion  and  thns  increases  the  points  of  contact  between  soil  and 
air ;  drainage  promotes  a  circulation  of  air,  and  thus  also  increases  these 
points  of  contact ;  so  that  the  mechanical  acts  of  cultivation  and  drainage 
both  bring  about  the  same  result  in  the  end,  they  both  increase  the  action 
of  the  atmosphere  upon  the  soil.  A  well  drained  field,  with  an  equal 
amount  of  working  and  under  otherwise  similar  circumstances,  yields  a 
larger  amount  of  plant-food  to  the  crop  growing  upon  it  than  an  undratned 
one. 

The  incorporation  into  the  soil  of  the  vegetaUe  matter  which  it  has  itself 
produced,  either  in  the  form  of  stubble,  green  crops,  or  of  stable  manure 
derived  from  the  crops,  in  reality  accomplishes  practically  the  same  result. 

By  the  decomposition  of  this  organic  matter,  there  is  a  continual  format 
tion  in  the  soil  of  carbonic  acid,  which  plays  a  most  important  part  in 
effecting  the  decomposition  of  rock  fragments.,  and  the  solution,  and  dis- 
semination of  the  plant-food  within  the  soil,  thus  augmenting  and  acceler- 
ating the  action  of  the  plow  and  the  atmosphere. 

In  addition  to  th^s,  the  forage  plants  by  means  of  their  deeply  penetrating, 
widely  branching  roots,  take  up  the  nutriment  disseminated  in  the  sub- 
soil. A  greater  part  of  this  plant-food  is  accumulated  in  the  stems,  leaves, 
etc.,  which,  returned  to  the  top  soil  in  the  form  of  manure,  increase  its 
content  of  assimilable  plant-food.  By  this  means  the  top  soil  is  enriched 
at  the  cost  of  the  subsoil.* 

So  much  for  the  general  relations  existing  between  the 
various  manipulations  to  which  the  soil  is  subjected  in  the 
interest  of  the  growing  crop.  Some  of  the  special  ends  to 
be  attained  by  means  of  each  deserve  further  notice* 

1.  Obdinabt  Cultivation. — ^The  objects  to  be  accom- 
plished by  this  work  have  already  been  sufficiently  noticed, 
for  our  purposes. 

2.  Deep  Culture  ;  Subsoiling. — The  object  of  deep  cul- 
ture is  to  increase  the  volume  of  the  magazine  from  which 
the  plant  may  draw  its  food.  By  loosening  the  subsoil  the 
atmospheric  agencies  have  access  to  the  deeper  lying  soil 
strata,  where  they  effect  the  decomposition  of  the  mineral 
matters  and  their  conversion  into  available  plant  food.  At 
the  same  time  the  roots  are  enabled  to  penetrate  deeper  and 
thus  to  collect  their  nutriment  from  a  greater  volume  of 
earth.     The  plant  will  thus  be  better  provided  with  nourish- 

*Iiobig,  Die  Ghemie  in  ihrer  Anwendung  auf  Agrikultur,  etc.  p.  79  &  f. 
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taent  and  will  consequently  be  more  flourishing,  and  the 
result  will  be  a  more  remunerative  orop. 

A  deeply  oultiyated  soil  has  in  other  respects,  a  great  advantage  over  one 
with  shallow  tillage,  for  not  only  does  it  yield  better  crops,  bat  the  plants 
being  more  vigorotis  and  better  nonrished,  are  better  able  to  withstand 
frosts,  drouth,  and  wet  seasons.  The  increase  in  the  depth  of  the  soil 
allows  it  on  the  one  hand  to  absorb  more  moistnre,  and  on  the  other  pro* 
vides  for  the  removal  of  an  injnrions  excess  of  the  same. 

The  growth  of  certain  deep  rooted  plants  is  moreover  rendered  possible 
only  with  a  snffloient  depth  of  soil. 

Snoh  are  some  of  the  advantages  of  increased  depth  of  soil,  desirable  in 
all  oases  except  where  deep  plowing  would  break  through  a  retentive 
stratum  into  beds  of  loose  pebbles,  which  would  cause  excessive  drainage 
and  a  loss  of  fertility*  These  advantages  are  always  secured  when  the  sub- 
soil is  merely  loosened  and  stirred  without  being  brought  up  and  mixed 
with  the  top  soiL 

Whether  the  subsoil  may  with  advantage  be  mixed  with  the  soil,  will  de« 
pend  upon  the  relative  character  of  the  two,  and  upon  a  variety  of  circum- 
stances which  must  be  carefully  considered,  since  great  losses  may  follow 
from  injudicious  mixing  of  soil  and  subsoil. 

The  advantages  to  be  secured  by  a  mixing  of  subsoil  with  top  soil  are  two- 
fold, physical  and  chemical. 

Thus  a  light  sandy  soil  might  be  greatly  improved  in  its  physical  qualities 
by  an  admixture  with  a  heavier  clayey  subsoil.  This  relation  of  soil  and 
subsoil  is  not  uncommon  in  this  State.  On  the  other  hand,  a  heavy  top  soil 
would  be  improved  by  mixing  with  a  lighter  sandy  subsoil.  This  latter  case 
is  far  less  common  than  the  preceding.  - 

If  the  subsoil  is  richer  in  the  elements  of  plant  food,  either  naturally  or 
in  consequence  of  cultivation,  mixing  it  with  the  top  soil  will  be  of  advan- 
tage to  the  latter,  because  it  will  be  equivalent  to  adding  to  the  soil  a  certain' 
quantity  of  plant  food.    (Hilgard.) 

Whether  the  subsoil  is  richer  or  poorer  than  the  soil  in  the  elements  of 
plant  food,  can  only  be  told  by  analysis,  or  by  actual  experiment;  But 
whatever  may  be  the  relations  of  soil  and  subsoil  in  this  respect,  it  is  necea* 
sary  to  remember  that  the  plant  food  present  in  the  subsoil,  in  so  far  as  the 
latter  has  been  less  exposed  to  the  action  of  the  atmosphere  than  the  soil, 
is  in  a  form  in  whiuh  it  is  not  easy  of  assimilation  by  the  plant,  and  the 
mixing  of  the  subsoil  with  the  soil  may  ior  a  time  have  the  effect  of  diluting 
the  latter  with  so  much  dead  or  inert  matter,  and  decreasing  its  productive- 
ness. This  may  be  avoided  by  first  merely  loosening  the  subsoil  without 
bringing  it  up,  and  allowing  it  to  remain  thus  exposed  to  atmospheric 
agencies  for  some  time  before  actually  mixing  with  the  top  soil.  Many  sub- 
soil plows  are  constructed  with  this  end  in  view.  If  the  subsoil  be  actually 
mixed  with  the  soil,  the  conversion  of  the  plant  food  into  available  form 
may  be  hastened  by  incorporating  vegetable  matter,  or  by  the  use  of  lime 
or  other  stimulant  manures.  It  must  always  be  borne  in  mind,  that  an 
increase  in  the  depth  of  the  soil  stratum  by  subsoiling  involves  a  corres- 
ponding increase  in  the  quantity  of  manure  to  be  used. 

If  the  absolute  amount  of  plant  food  in  soil  and  subsoil  is  the  same,  then, 


as  Dr.  Hilgard  has  r<dinarked,  subsoiling  means  little  else  than  deep  plow- 
ing, bat  if  the  sabsoil  be  poorer  than  the  top  soil,  then  it  will  be  a  disad* 
vantage  to  mix  it  with  the  latter,  which  it  would  merely  serve  to  dilnte. 

In  most  cases  a  mixing  of  subsoil  with  soil  is  attended  with  a  more  or  less 
decided,  change  in  the  physical  characters  of  the  latter,  and  it  is  not  always 
possible  to  say  whether  this  change  will  be  of  advantage  or  not.  *^  For,"  as 
remarked  by  Dr.  Hilgard,  '*  while  on  the  one  hand  we  may  derive  from  it  a 
double  advantage  if  it  should  happen  both  to  correct  the  physical  condition 
of  our  BoiL  and  to  add  to  its  stock  of  fertility  ;  it  may  on  the  other  hand 
utterly  and  irrecoverably  ruin  our  land  if  the  change  produced  with  respect 
to  hghtness  or  heaviness,  should  happen  to  fall  in  the  wrong  direction.  In 
this  case  even  the  greater  native  fertility  of  the  subsoil  would  be  of  little 
use.  Whenever  a  soil  possesses  the  proper  physical  constitution,  however 
poor  naturally,  .it  is  susceptible  of  improvement  at  least,  and  thus  far 
valuable. 

But  if  its  physical  properties  be  extremes  on  either  side  (whether  nat- 
urally, or  on  account  of  injudicious  subsoiling),  the  soil  will  always  be  an 
unsafe  one,  no  matter  how  great  its  stock  of  nutritive  elements,  and 
whether  native  or  superadded  in  the  shape  of  manures."* 

With  a  subsoil  of  proper  constitution,  a  soil  even  though  light  and  sandy, 
is  still  capable  of  improvement,  but  if  the  subsoil  be  porous  and  leachy,  it 
will  allow  the  nutritiviB  ingredients  to  sink  below  the  reach  of  plants  and 
thus  be  lost,  and  these  things  must  be  considered  in  connection  with  any 
proposed  system  of  subsoiling. 

A  very  heavy  and  impervious  subsoil  may  be  quite  as  injurious  in  its 
effects  as  a  light  one  ;  but  the  defects  of  the  farmer  may  to  some  extent  be 
remedied  by  thorough  drainage,  while  those  of  the  latter  are  often  very 
difficult  to  deal  with.     (Hilgard.) 

3.  Drainage. — The  water  that  falls  in  the  form  of  atmoB- 
pheric  precipitates  upon  the  land,  partly  flows  off  on  the 
surface  in  rills,  brooks,  and  other  streams,  by  which  it  is 
carried  to  the  sea ;  or  partly  soaks  into  the  ground  to  make 
its  appearance  at  some  lower  level  as  a  spring ;  or  partly 
reaches  the  sea  wholly  by  underground  passages.  The 
rivers  and  other  streams  may  therefore  be  considered  as  the 
natural  channels  of  surface  drainage,  while  springs  are  the 
natural  outlets  of  underground  drainage.  But  natural 
drainage,  from  a  variety  of  causes,  is  seldom  uniform  and 
perfect  over  large  areas,  and  the  ridding  of  the  soil  of  its 
superfluous  moisture,  is  a  very  common  preliminary  to  the 
taking  into  cultivation  of  many  valuable  tracts  of  land.  For 
however  great  may  be  the  natural  fertility  of  a  soil,  an 
excess  of  moisture  will  effectually  prevent  the  growth  of  all 
ordinary  cultivated  plants. 

^Oeology  of  Mississippi,  p.  247. 
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The  ready  escape  of  surface  waters,  is  provided!  for  hf 
deepening  or  straightening  the  channels  of  the  streams 
which  effect  the  natural  drainage,  or  by  making  extra  chan- 
nels in  the  shape  of  water-furrows,  ditches,  and  canals. 

The  BoH  and  subsoil  are  freed  from  stagnant  water  by 
means  of  artificial  underground  channels. 

The  first  named  mode  of  draining  is  very  commo^y  prac-^ 
ticed,  but  the  construction  of  underground  drains  being  very 
costly,  belongs  rather  to  the  older  coimtries  where  land  i» 
dear,  than  to  the  new. 

A  soil  cannot  be  said  to  be  properly  drained  unless  the 
permanent  level  of  the  water  in  it  is  far  enough  below  the 
surface  to  permit  the  proper  development  of  the  plant  root&r 
This  minimum  depth  is  usually  given  at  three  to  four  feet. 

The  advantages  of  drainage  are  due  to  two  causes,  to  the  removal  of  snr- 
&ce  waters  or  the  lowering  of  the  permanent  water  level  in  soil  and  subsoil^ 
and  to  the  penetration  and  circxdatioD  of  air  in  the  soil,  which  the  removal 
of  the  water  permits. 

Wet  land  produces  only  inferior  grasses,  which  are  both  late  in  coming  to 
maturity  and  liable  to  fail  early. 

Such  lands  are  always  more  difficult  to  cultivate,  because  of  tb^r  toughs 
ness;  farming  operations  are  liable  to  be  interrupted  by  rains,  and  the  timeo 
are  limited  during  which  plowing  can  be  done  at  all,  and  lastly,  more  plow- 
ings  are  necessary,  than  on  dry  lands.  The  seeds  are  moreover  liable  to 
mould  and  rot  in  wet  soils,  and  the  decay  of  organic  natter  under  such  cir-  ' 
cumstances  causes  the  production  of  noxious  substances,  which  are  not 
only  poisonous  to  the  plant,  bvt  are  also  thought  to  be  productive  of  dis- 
ease. With  pro^r  drainage,  the  soil  becomes  more  easily  tilled,  farming 
operations  are  less  liable  to  interruption,  the  injurious  substances  which 
naturally  collect  in  an  undrained  soil  are  washed  out,  or  prevented  from 
forming  at  all,  the  seeds  germinate  in  due  time,  and  the  crop  is  less  likely 
to  be  cut  short  by  unfavorable  seasons,  while  the  great  *'  improvement  itt 
the  general  health  of  the  districts  where  drainage  (and  particularly  under- 
draining)  has  become  general,  is  not  among  the  least  noticeable  advantages 
which  have  followed  its  introduction  in  many  cases."    (Hilgard.) 

In  well  drained  land,  the  rain  water,  instead  of  running  off  on  the  surface 
and  washing  away  the  most  fertile  portions  of  the  soils  and  manures,  filter^ 
through  the  soil,  allowing  it  ta  absorb  and  retain  all  those  nutritive  mate^ 
rials  which  may  have  been  taken  into  solution.  In  a  region  where  the  light- 
ness of  the  soil  exposes  it  to  great  injury  from  washing,  the  advantages  of 
proper  drainage  can  not  be  over  estimated. 

Excess  of  moisture  in  a  soil  keeps  down  its  temperature,  and  renders  it 
cold.  When  this  excess  has  to  be  removed  by  evaporation,  a  vast  amount  of 
heat  must  be  thus  expended  before  the  sun*s  rays  can  warm  the  soil  at  all. 
The  water  in  a  soil  being  a  good  radiator,  carries  off  a  large  amount  of  heat 
in  this  way.    Wet  soils  are  moreover  very  slowly  wiaitned  by  the  sun,  be- 
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eatue  the  stagnant  water  oonveys  no  heat  downwards,  and  the  heated  water 
being  lightest,  remains  at  the  surface.  Bat  when  cooled  by  radiation,  the 
cold  stratum  sinks,  while  the  warmer  water  from  below,  rises  to  take  its 
place,  and  thns,  bj  a  constant  circulation,  the  temperature  is  rapidly  low* 
ered  to  the  point  of  maximum  density,  about  40  degrees  Fahrenheit.  A 
slight  lowering  of  the  temperature  below  this  will  cause  the  formation  of 
ice.  Thus,  in  various  ways,  stagnant  water  in  the  soil  keeps  its  temperature 
constantly  lower  than  that  of  a  well  drained  soil.  And  further,  where  the 
rain  water  is  permitted  to  filter  through  the  soil  without  hindrance,  it  car* 
ries  down  with  it  the  heat  which  it  has  acquired  from  the  atmosphere  and 
from  the  surface  soil,  giving  it  up  to  the  subsoil.  Drainage  thus  corrects 
the  coldness  of  soils,  renders  them  dryer  and  warmer;  in  drained  soils, 
seeds  may  be  sown  often  ten  to  fourteen  days  earlier;  crops  come  to  matu- 
rity earlier,  and  may  grow  without  liability  to  injury  from  frosts  many  days 
later.  Thorough  drainage  may,  therefore,  sometimes  be  equivalent  to  pro- 
ducing a  change  and  improvement  in  the  climate.  (Johnston,  Agricultural 
Chemistry.) 

And  not  less  important  are  the  advantages  due  to  the  fact  that  as  the  rain 
water  sinks  through  the  soil,  it  drives  out  the  air  already  in  the  soil,  and 
draws  after  it  a  fresh  supply,  thus  establishing  a  kind  of  circulation  of  air 
in  the  soil. 

The  importance  of  a  supply  of  oxygen  to  the  roots  of  plants  has  already 
been  spoken  ol  The  water  of  the  soil  holds  in  solution  a  certain  amount 
of  oxygen,  which  is  sufficient  for  the  needs  of  plants,  except  where  it  is 
stagnant  and  the  dissolved  oxygen  is  removed  by  decaying  Tegetation. 

The  rooj^  will  not  penetrate  where  they  can  not  get  a  supply  of  this 
necessary  element,  and  defective  drainage  acts  Ukc  shallow  tillage,  in  con- 
fining the  roots  of  plants  to  the  uppermost  strata  of  the  soil,  where  they 
are  exposed  to  all  the  changes  of  temperature,  etc.,  and  are  besides  com- 
pelled to  seek  their  nourishment  within  narrower  limits. 

Access  of  air  to  the  soil  is  moreover  needed  to  convert  the  insoluble  con- 
stituents of  the  same  into  forms  in  which  they  are  available  to  the  plant  as 
food,  and  a  lowering  of  the  water  level  increases  the  quantity  of  soil  acted 
on  by  the  disintegrating  agencies  of  the  atmosphere,  and  has  thus  the  effect 
of  deepening  the  soil,  or  of  deepening  the  stratum  within  which  the  plant 
may  find  its  nourishment. 

The  deeper  the  roots  penetrate,  the  greater  will  be  the  supply  of  nourish- 
ment avaikble  to  the  plant,  and  the  less  the  liability  to  injury,  either  from 
parching  of  the  surface  or  from  being  drowned  by  excess  of  moisture. 

In  well  drained  soils,  therefore,  plants  are  not  only  better  nourished,  but 
also  in  great  measure  protected  from  injury  from  drouth. 

In  wet  soils,  artificial  manures  are  almost  wasted,  for  they  will  mostly  be- 
come dissolved  in  the  water  which  the  roots  of  the  plant  will  not  penetrate; 
but  by  drainage,  the  stratum  of  soil  will  be  increased  in  depth,  and  the 
more  effectually  vrill  the  nutritive  matter  be  absorbed  and  thus  placed  at  the 
disposal  of  the  plant. 

A  thorough  circulation  of  the  air  in  the  soil  has  further  the  effect  of 
sweetening  it  by  preventing  the  formation  of  those  acid  decomposition  pro- 
ducts which  always  collect  where  decay  of  organic  matter  goes  on  with  ex- 
cess of  water;  and  of  promoting  the  conversion  of  all  into  carbonate  acid, 
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which  ezerciBes  so  great  an  influenoe  in  changing  the  inactive  soil  ingro" 
dients  into  forms  in  which  th«y  are  available  to  the  plant. 

Professor  Johnston  thus  Biimmarize»  the  benefits  of  dndning:  A.  It  is 
eqniyalent  not  only  to  a  change  of  soil,  bat  also  to  a  change  of  climate^ 
both  in  T^tetenoe  to  the  growth  of  plants  and  to  the  health  of  the  popn^ 
lation. 

B.  It  is  equivalent  also  to  a  deepening  of  the  soil,  both  by  removing  the 
water  and  by  allowing  those  noxioas  ingredients  to  be  washed  out  of  the 
subsoil  which  had  previously  prevented  the  loote  from  descending. 

C.  It  is  a  necessary  preparation  to  the  many  other  improvements  that 
may  be  applied  to  the  land.* 

4-5.  Fallowing  and  Incorporation  of  Yeoktaslr  Mat- 
ter.— ^When  a  soil  has  been  brought,  by  oontinual  cropping' 
without  adequate  restitution,  to  the  point  where  it  can  no 
longer  be  profitably  cultivated,  it  is  well  known  that  a^ 
period  of  rest  will  often  enable  it  to  regain  a  portion  at 
least  of  its  lost  fertility. 

All  soils,  as  we  have  seen,  are  made  up  of  three  classes  of 
constituents:  the  mechaniccd  constituents,  such  a»  clay  and 
sand ;  the  assimilable  oanstitiients  in  aduaUy  avaUaHe  form  ; 
and  the  assimUalle  constttuerUs  in  reserve,  or  not  yet  available^ 
The  latter  consist  of  humus  and  other  organic  detritus,  and 
of  undecomposed  rock  or  mineral  fragments,  ii^ch  are 
gradually  decomposed  and  converted  into  available  form 
under  the  combined  action  of  the  oxygen  and  carbonic  acid 
of  the  atmosphere. 

A  field  will  lose  its  fertility  so  soon  as  its  stock  of  plant- 
food  in  a  soluble  or  available  form  is  no  longer  sufficient  to 
supply  the  needs  of  the  growing  crop,  and  to  restore  the 
fertility,  it  is  necessary  to  increase  this  stock  of  available 
plant-food,  which  may  come  either  from  the  soil  itself,  or 
be  added  from  outside  sources  in  the  form  of  manure. 

The  fallow  is  that  period  during  which  the  field  is  left  un- 
cultivated, in  order  that  during  the  process  of  weathering 
and  decay  the  inert  soil  constituents  may  be  dissolved  and 
converted  into  forms  in  which  they  may  be  assimilable  by 
succeeding  crops.  The  action  of  the  atmospheric  agenciea 
is  increased  by  increasing  the  surface  acted  on;  hence,, 
plowing  and  continually  turning  up  and  exposing  new  sur- 
faces of  soil  to  the  atmosphere,  veiy  materially  assist  the 
processes  of    decomposition.     The  most  effective  of    the 

*AgricultnrAl  Chemistry,  p.  310. 
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Atmospheric  agencies  is  carbonic  acid,  and  where  this  is 
most  abundant  the  decomposition  goes  on  most  rapidly. 

In  this  way,  we  maj  understand  how  the  incorporation  of 
vegetable  matter  will  assist  the  chemical  processes  on 
which  the  efficacy  of  the  fallow  depends.  Vegetable  matter, 
turned  under,  acts  in  still  another  way,  by  increasing  the  po- 
rosity of  the  soil^  and  affording  more  numerous  passages 
by  which  the  atmosphere  can  have  access,  and  thus  greatly 
increases  the  surface  acted  on.  And  still  further,  certain 
deep-rooted  plants  which  derive  their  nutriment  from  the 
subsoil,  add  this  nutriment  to  the  top  soil  when  plowed 
under. 

In  eonsidering  the  eflleacy  of  the  fallow,  the  original  composition  of  the 
soil  itself  mast  be  taken  into  eonsideration,  and  if  this  is  deficient  in  any  Of 
the  elements  of  plant-food,  it  will  not  be  rendered  more  fertile  by  following, 
exeept  in  so  far  as  the  deep  plowing  adds  new  material  from  the  subsoil,  or 
the  plowing  in  of  deep-rooted  plants  accomplishes  the  same  end.  The  two 
kinds  of  fallowing  are  distinguished  as  naked  fallow  and  green  fallow, 
according  as  the  soil  is  left  nnplanted,  or  as  green  crops  are  caltiTated  for 
the  purpose  of  plowing  them  in,  with  the  double  object  of  improving  the 
physical  texture  of  the  soil,  rendering  it  more  porous  and  accessible  to  the 
atmospheric  agencies,  and  of  adding  to  the  top  soil  in.  an  available  and  sol* 
uble  form,  the  plant-food  which  these  crops  have  assimilated  from  the 
deeper  lying  strata. 

It  is  obvious  that  following  and  the  plowing  in  of  green  crops  can  ^d 
nothing  to  the  soil's  stock  of  plant-food ;  these  processes  can  only  render 
more  available  the  assimilable  constituents  already  present  in  the  soil,  and 
the  same  is  true  of  the  incorporation  of  stable  manure,  when  it  is  applied 
to  the  same  fields  which  produced  the  plants  from  which  it  was  derived. 
The  plowing  in  of  stubble  and  other  remnants  of  crops  produced  upon  the 
fidd  is  evidently  only  a  partial  restitution  of  the  mineral  and  other  matters 
derived  from  the  field,  and  the  same  may  be  said  of  the  use  of  the  cotton 
seed  meal. 

The  fields  are  worked  during  the  fallow  for  the  double  purpose  of  getting 
rid  of  troublesome  weeds,  and  of  increasing  the  surface  of  soil  exposed  to 
the  atmospheric  agencies.  It  is  common  in  some  sections  to  allow  the  fields 
to  grow  up  in  grass  and  weeds  during  the  period  of  rest,  and  to  plow  these 
in  when  the  land  is  again  taken  into  cultivation.  In  this  way,  all  the  min- 
'eral  matter  assimilated  by  these  plants  during  the  rest  period  is  again  re- 
turned to  the  soil,  unless  the  fields  are  turned  out,  and  cattle  are  allowed  to 
graze  upon  them.  In  this  case,  as  a  matter  of  course,  there  is  az»  actual 
loss  of  fertility,  and  the  fields  do  not  recuperate  when  turned  out. 

6.  Rotation  op  CROPa — ^A  soil  upon  which  one  and  the 
same  crop  is  planted  from  year  to  year,  will  gradually  lose 
the  power  of  producing  that  particular  crop,  while  some 
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other  plants  will  flourish  upon  ii  And  even  fields  which 
are  so  far  exhausted  by  improyident  cultivation  as  to  be  no 
longer  productive  of  ordinary  crops,  will  still  produce  what 
we  know  as  weeds.  It  is  only  in  certain  favored  regions, 
that  the  same  crop  can  be  produced  without  interruption 
upon  the  same  spot  for  any  great  length  of  time. 

The  reasons  for  the  favorable  results  coming  from  a  rota- 
tion of  crops  are  varied,  but  they  all  depend  upon  the  fact 
that  by  rotation  we  are  able  to  utilize  to  the  best  advantage 
the  nutritive,  elements  possessed  by  the  soil,  or  added  to  it 
in  the  way  of  manure.  The  manner  in  which  rotation  of 
crops  accomplishes  this  end  has  been  very  clearly  stated  by 
Gohren,  in  his  Agrikultur  Chemie,  p.  520,  and  following : 

iBt.  While  all  plants  draw  from  the  soil  the  same  substances,  they  assim- 
ilate the  different  elements  of  plant-food  in  very  different  degrees.  Thus, 
plants  which  are  cultivated  for  their  roots,  require  from  the  soil  very  much 
less  of  phosphoric  acid,  for  instance,  than  the  grain  crops,  and  the  latter,  on 
the  other  hand,  require  much  less  of  potash  for  their  nourishment  than  the 
former.  By  causing  the  Tarious  cultivated  crops  to  follow  each  other  in  the 
proper  order,  the  farmer  is  able  to  utilize  completely  the  plant-food  in  his 
Boil  instead  of  spoiling  it  by  exhausting  it  of  a  portion  only  of  these  nutri- 
tive elements  ;  for  if  only  one  of  these  elements  be  lacking  in  a  soil,  its  fer- 
tility is  gone. 

2d.  In  rotation  of  crops,  advantage  is  taken  of  the  varying  development 
of  the  roots  of  the  different  cultivated  plants.  By  reason  of  the  varying 
depths  to  which  their  roots  penetrate,  different  plants  are  able  to  draw  their 
nutriment  from  different  layers  of  the  soil,  and  because  of  the  great  variety 
in  the  mode  of  development  of  their  roots,  different  plants  utilize  in  very 
different  degrees  the  nutriment  from  the  same  soil  stratum.  Accordingly 
grain  crops,  with  their  shallow  surface  roots,  should  succeed  plants  with 
deeply  reaching  roots,  such  as  clover,  peas,  etc. 

In  addition  to  this,  the  physical  characters  of  the  soil  may  often  be  im- 
proved by  the  growth  of  certain  plants;  for  the  deeply  penetrating  roots  of 
some  plants  loosen  the  soil,  and  render  it  more  porous,  having  frequently 
the  effect  of  drainage.  And  further,  where  the  plants  with  deep  roots  are 
plowed  in,  the  mineral  matter  which  they  have  assimilated  from  the  lower 
strata  of  the  soil,  are  returned  to  the  top  soil,  where  they  are  presented  in 
a  highly  available  form  to  a  succeeding  crop  with  shallow  surface  roots. 

3d.  The  kind  and  quantity  of  the  plant  remains  such  as  stubble,  roots, 
leaves,  etc.,  which  the  different  crops  leave  after  the  harvest,  vary  greatly. 
In  a  crop  of  peas  or  clover,  for  instance,  much  less  is  actually  removed  from 
the  field  and  much  more  returned  to  it,  than  in  a  crop  of  grain ;  and  in 
rotation,  it  is  the  rule  to  let  a  crop  which  takes  much  from  the  field  in  the 
harvest,  be  succeeded  by  one  which  takes  away  comparatively  little,  and  on 
the  other  hand,  leaves  much  in  the  way  of  stubble,  leaves,  etc. 

^tl^.    T|iose  plants  with  a  great  expanse  of  lei^ves,  such  as  the  leguminoug 
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plants,  assimilate  from  the  atmosphere  a  relatively  large  proportion  of  their 
natriment,  which  is  added  to  the  soil  as  a  source  of  humus  and  nitrogenous 
matter,  which  are  thus  presented  to  the  next  suceeeding  plant  generation 
m  an  easily  assimilable  form. 

Plants  with  amplA  leaf  development  benefit  the  ground  in  still  another 
way,  by  virtue  of  the  shade  they  afford,  which  keeps  the  soil  in  good  physi- 
cal condition. 

From  experiments  it  appears  that  the  ohemioal  processes  going  on  in  the 
soil,  are,  to  a  certain  degree,  increased  with  the  intensity  of  the  shade;  for 
a  good  shading  of  the  ground  promotes  the  copious  formation  of  dew,  and 
gtnders  the  evaporation  of  moisture  in  the  warmer  seasons,  and  thus  pre- 
vents the  dessioation  of  the  soil ;  it  affords,  furthermore,  a  protection 
against  the  too  great  radiation  of  heat  at  night,  and  the  burning  heat  of  the 
sun  by  day,  and  thus  serves  to  regulate  the  temperature  of  the  soiL  In  this 
way  is  maintained  that  moderately  moist  and  warm  condition  of  the  soil  in 
which  the  processes  of  weathering  and  decay  go  on  most  rapidly. 

5th.  By  the  long  continued  cultivation  of  one  and  the  same  kind  of  crop, 
tihe  physical  characters  of  a  soil  are  often  so  changed,  either  by  reason  of  the 
processes  of  cultivation  or  by  the  peculiar  nature  of  the  plant  roots,  as  to 
be  no  longer  suitable  for  the  cultivation  of  this  particular  crop,  and  so  a 
rotation  becomes  necessary.  Thus,  by  the  cultivation  of  clover,  the  soil 
becomes  close  in  texture  and  in  this  respect  better  fitted  for  the  production 
of  wheat,  which  requires  a  close  soil;  and  the  cultivation  of  those  crops 
which  require  much  working  of  the  soil,  fits  it  for  those  crops  which  de- 
mand a  loose  and  porous  soil. 

In  determining  the  proper  order  of  rotation,  these  as  well 
as  other  considerations  must  have  their  full  weight. 

The  greater  the  variety  in  the  crops,  the  greater  will  be 
the  advantages  of  rotation  and  the  longer  will  the  fertility 
of  the  soil  be  preserved,  for  by  judicious  rotation  the  soil, 
while  exhausted,  is  exhausted  to  the  very  best  advantage. 

II.  Modifications  of  the  Physical  and  Chemical  Properties  of 
the  Soil  by  means  of  Substances  added  from  external  Sources; 
Manures. 

In  all  but  the  rudest  and  most  primitive  systems  of  agri- 
culture it  is  the  universal  custom  to  add  to,  and  incorporate 
into,  the  soil,  with  the  object  of  maintaining  and  increasing 
its  fertility,  substances  derived  from  sources  external  to  the 
field,  and  which  are  called  by  the  general  name  of  manures. 

A  soil  is  fertile  when  it  contains  the  elements  of  plant- 
food  in  sufficient  quantity  and  in  an  available  form,  and 
when  at  the  same  time,  its  physical  properties  are  such  as 
to  favor  the  growth  of  the  plant 
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Manures,  therefore,  in  order  to  serve  their  end,  must,  on 
the  one  hand,  contain  some  or  all  of  the  elements  of  plant- 
food  ;  and  on  the  other,  react  favorably  upon  the  physical 
properties  of  the  soil.  The  action  of  manures  may,  hence, 
be  considered  as  mechanical  in  modifying  the  physical 
properties,  and  as  chemical  in  adding  to  the  stock  of  plant- 
food  of  the  soiL 

Before  passing  to  the  subject  of  manures  in  the  ordinary 
or  restricted  sense  of  that  term,  I  shall  first,  for  the  sake  of 
completeness,  speak  of  two  modes  of  enriching  the  soil, 
which  are,  however,  not  generally  feasible.  These  are 
manuring  by  means  of  mixtures  of  soils,  and  by  means  of 
water. 

Manitring  by  Mixtures  of  Soils. — Since  a  soil  formed 
under  natural  conditions  contain  all  the  elements  of  plant- 
food,  it  is  readily  seen  that  an  exhausted  soil  might  be  im- 
proved by  mixing  with  it  one  that  was  still  fresh,  and  this 
is  done  in  some  measure,  in  the  operation  of  subsoiling, 
when  the  subsoil  is  brought  up  by  the  plow  and  mixed  with 
the  top  soil. 

But  mixtures  of  diflferent  soils,  where  practiced  at  all,  are 
rarely  made  with  a  view  to  adding  to  the  stock  of  fertility^ 
so  much  as  with  a  view  to  modifying  in  some  way  the 
physical  properties  of  the  soil.  It  is  rarely,  if  ever,  the 
case  that  it  will  pay  to  haul  sand,  for  instance,  to  mix  with 
a  heavy  clay  soil  to  make  it  lighter  and  more  easily  worked, 
for  a  soil  thus  improved  would  cost  in  the  end  more  than 
would  be  needed  to  purchase  an  equal  area  of  the  very 
best  land.  In  certain  cases,  however,  advantage  may  be 
taken  of  the  topographical  relations  of  a  field  to  effect  this 
improvement  by  means  of  running  waters.  Where  heavy 
intractable  clay  soils  lie  at  the  base  of  hills,  formed  chiefly 
of  sands,  the  washings  from  these  hills  are  well  known  to 
be  advantageous  to  the  clays.  By  turning  the  chaimels  of 
the  streams  so  as  to  spread  this  wash  over  a  wide  area,  a 
permanent  improvement  may  certainly  be  effected.  Such  is 
the  condition  of  things  along  the  borders  of  the  Post-oak 
Flatwoods  in  Alabama,  where  they  lie  adjacent  to  the  red 
loam  hills. 
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The  improvement  of  light,  sandy  soils  by  admixtures  of 
clay  is  attended  with  still  more  difficulty  and  expense,  and 
can  hardly  be  considered  as  practicable. 

But  the  heaviness  of  clay  soils  and  the  opposite  qualities 
of  sandy  soils  are  both  corrected  by  the  incorporation 
of  vegetable  matter,  such  as  leaves,  stubble,  green  crops, 
humus,  and  stable  manure,  though  these  substances  play  a 
much  more  important  role  by  virtue  of  the  elements  of 
plant-food  which  they  contain  in  a  highly  available  form. 

Manubing  by  Means  of  Water  ;  Irrigation. — The  manur- 
ing effects  of  a  mixing  of  soils  are  naturally  dependent 
chiefly  upon  that  portion  of  the  added  soil  which  is  the 
carrier  of  the  nutritive  salts,  and  upon  which  those  physical 
properties  of  greatest  advantage  to  the  growing  plant  are 
most  closely  dependent.  This  is,  of  course,  the  fine  earth  or 
that  fine  clayey  portion  of  the  soil  which  remains  long  sus- 
pended in  slowly  flowing  water,  and  which  slowly  settles 
when  the  water  comes  to  rest  The  sediments  deposited 
by  the  periodical  overflows  of  the  Nile,  the  Mississippi,  and 
other  large  streams,  have  served  to  keep  up  the  fertility  of 
these  favored  regions  in  a  surprising  degree  for  a  great 
length  of  time.  In  some  sections  muddy  water  is  conducted 
by  artificial  means  over  the  land,  and  allowed  to  deposit  its 
sediment,  after  which  it  is  drawn  off.  A  frequent  repetition 
of  this  will  often  greatly  increase  the  fertility  of  a  field. 

Even  clear  water,  when  caused  to  spread  over  fields,  is 
made  the  means  of  increasing  their  fertility  by  virtue  of  the 
salts  it  holds  in  solution,  and  when,  instead  of  clear  water 
the  muddy  sewage  water  from  cities,  containii^  matters 
both  in  solution  and  in  suspension,  is  thus  used  for  irriga- 
ting purposes,  the  results  are  often  still  more  favorable, 
provided  the  water  contains  nothing  in  itself  injurious  to 
vegetable  life.  In  a  State  like  ours,  these  modes  of  im- 
provement of  the  soil,  except  in  the  immediate  flood  plains 
of  our  streams,  lie  probably  in  the  far  distant  future.  The 
addition  of  the*  vegetable  matter  in  the  form  of  humus  or 
otherwise,  contained  in  such  muddy  waters,  also  exerts  a 
favorable  action  upon  the  physical  structure  of  the  soil. 
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Manures  Proper. 

The  yarions  substances  commonly  used  as  manures  fall 
into  two  great  classes,*  viz : 

L  AbsobUe  or  complete  manures,  which  contain  all  the 
elements  of  plant  food,  especially  the  most  important,  in 
sufficient  quantity  and  in  a  form  in  which  they  are  easy  of 
assimilation,  and  whick^  moreover,  exert  a  favorable  action 
on  the  physical  properties  of  the  soiL 

Such  are — 

1.  Vegetable  matter,  Stable  manure,  and  Composts. 

2.  Night  Soil. 

IL  Relative  or  incomplete  or  partial  manures,  which  do  not 
contain  all  the  elements  of  plant  food ;  and  whose  physical 
action  on  the  soil,  is  one-sided  or  partial ;  or  which  are  used 
specially  because  of  their  physical  action. 

And  the  partial  manures  are  still  further  subdivided  into 
Nutritive  manures,  or  those  which  are  directly  fertilizing; 
and  Stimulant  manures,  or  those  whose  fertilizing  action  is 
chiefly  indirect 

The  Nutritive  partial  manures  usually  contain  most  of  the 
elements  of  plant  food,  but  depend  for  their  action  princi- 
pally upon  one  only,  and  when  classified  according  to  the 
dominating  constituents,  they  may  be  arranged  as  follows: 

1.  Nitrogenous  Manures. 

Peruvian  Guano,  Fish  Guano,  Bat  Guano,  Other 
Animal  and  Vegetable  Befuse,  Salts  of  Ammonia 
and  Nitric  acid. 

2.  Phosphate  Manures. 

Phosphatic  Guanos,  Mineral  Phosphates,  Phosphate 
rocks  of  South  Carolina  and  Florida,  Bones,  Super- 
phosphates, Precipitated  phosphate  of  lime. 

3.  Potash  manures. 

Stassfurth  Potash  Salts,  Greensand,  Ashes,  Organic 
Befuse,  Soap  Boilers'  Befuse,  etc. 

The  Stimulant  manures  are  those  whose  chief  effect  is  to 
render  available  the  elements  of  plant  food  already  present 

*Heiden,  Lehrbuch  der  Duengerlehre,  II.  p.  6. 
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in  the  soil;  their  fertilizing  action  is  therefore  indirect. 
The  principal  stimulant  manures 


1.  Carbonaceous  Manures. 
Humus,  Vegetable  mould,  etc. 

2.  Calcareous  Manures. 

Gypsum,  Quick  lime,  Carbonate  of  lime,  Marls. 

3.  Saline  Manures. 
Common  salt,  Other  SaRs. 

/.     Absolute  or  Complete  Manures. 
(1.)    Yeoetable  Matter;  Stable  Manure;  Composts. 

We  have  spoken  above  of  the  effects  gradually  produced 
upon  a  soil,  in  the  course  of  nature,  by  the  incorporation 
into  it  of  the  leaves  and  other  vegetable  refuse  produced 
upon  the  spot  In  general,  these  effects  may  be  summed  up 
as  consisting,  1st  Of  a  restitution  to  the  top  soil  in  a  highly 
assimilable  form,  of  the  elements  of  plant  food  brought  up 
by  the  deeply  penetrating  roots  from  the  subsoil  and  under- 
lying strata;  2nd,  of  an  accumulation  in  the  soil  in  the 
tissues  of  the  vegetation,  of  the  nitrogen  assimilated  by  it 
from  the  atmosphere,  in  addition  to  that  which  it  derived 
from  the  soil ;  3rd,  an  improvement  in  the  physical  qualities 
of  the  soil;  4th,  an  increase  in  the  extent  of  surface 
exposed  to  the  action  of  the  weather  and  a  consequent  in- 
crease in  the  products  of  weathering,  t.  e.,  in  the  amount  of 
nutritive  salts ;  and  5th,  an  increase  in  these,  due  to  the 
additional  source  of  carbonic  acid  introduced  into  the  soil, 
in  the  decaying  vegetable  matter.  The  main  effect,  there- 
fore, seems  to  be  a  stimulating  one,  by  which  the  insoluble 
constituents  of  the  soil  are  decomposed  and  turned  to  ac- 
count for  the  purposes  of  the  plant,  and  by  which  these 
elements  of  nutrition  are  gradually  accumulated  in  the  sur- 
face soiL 

So  long,  then,  as  none  of  the  material  is  removed  from  the 
spot  where  it  was  produced,  the  result  is  a  continual  im- 
provement of  the  surface  soil ;  but  where  any  of  the  mate- 
rial fails  to  be  restored,  the  result  of  the  incorporation  of 
vegetable  matter,  is  seen  to  be  an  improvement  of  the  sur- 
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fftce  soil  at  the  expense  of  the  deeper  lying  layers,  to  be 
merely  stimulating  in  fact  But  if,  year  by  year,  additional 
vegetable  matter,  in  the  form  of  leaves,  straw,  stubble,  etc., 
from  outside  source  is  incorporated  iqio  the  soil,  in  excess 
of  that  removed  in  the  harvests,  a  permanent  improvement 
of  the  land  will  be  effected. 

Green  manuring  alone,  with  vegetation  produced  on  the 
spot,  in  any  system  of  agriculture,  will  not  suffice  to  keep 
up  the  fertility  of  the  soil,  ^here  crops  are  regularly  re- 
moved therefrom. 

Stable  manure  is  only  vegetable  matter,  modified  by  its 
passage  through  the  bodies  of  our  domestic  animals ;  and 
in  order  to  understand  clearly  the  difference  between  a  ma- 
nuring directly  by  the  green  crops,  and  a  manuring  with  the 
animal  excrements  derived  from  these  crops,  it  will  be  neces- 
sary to  learn  something  of  the  changes  in  chemical  compo- 
sition and  other  properties,  which  a  mass  of  vegetable  mat- 
ter undei^oes  during  its  passage  through  the  animal  body.* 

Leaving  out  of  aoconnt  for  the  present,  that  portion  of  the  food  which  is 
converted  into  flesh  and  hlood,  and  the  other  tissaes  of  the  aniokal,  it  may 
be  said  in  general,  that  the  difference  between  that  which  is  taken  in  as 
food  and  that  which  is  discharged  as  excrement,  is  seen  first  in  a  very  con- 
siderable loss  in  the  organic  matter,  which  is  consumed  in  the  lungs  in  the 
process  of  respiration;  secondly,  the  nitrogenous  and  mineral  constituents 
are  unaltered  in  quantity,  but  appear  in  the  ezorement  in  an  essentially 
different  form. 

The  loss  in  the  organic  matter  constitutes  about  half  of  the  gross  weight 
of  the  substances  used  as  food.  The  carbon  of  this  half  is  completely  oxi- 
dized to  carbonic  acid  in  the  process  of  respiration,  and  is  given  out  to  the 
atmosphere  in  eiactly  the  same  fotm  in  which  it  was  originally  assimilated 
by  the  growing  plant.  The  rest  of  the  organic  matter  forms  the  principal 
part  of  the  solid  excrement,  and  consists  of  the  undigested  portions  of  the 
food  which  have  not  entered  at  all  into  the  circulation  of  the  animal. 

The  urine  contains  almost  exclusively  those  liquid  and  solid  excretions 
which  are  the  last  products  of  the  physiological  processes,  and  contains 
comparatively  little  organic  matter  in  the  usual  sense  of  the  word. 

The  nitrogen  of  the  food,  in  the  process  of  digestion,  is  not  eliminated  in 
the  form  of  free  nitrogen — as  is  in  part  the  case  when  nitrogenous  organic 
matter  suffers  oxidation  outside  of  the  animal  body — but  in  combination 
with  carbon  and  hydrogen,  it  is  rejected  from  the  body  in  the  form  of  urea 
and  other  substances  of  similar  composition,  which  may  be  considered  as 
ammoniacal  compounds,  since  they  resemble  ammonia  in  their  chemical 
composition,  and  when  they  undergo  decomposition  they  give  off  large  quan- 
tities of  this  gas. 
■  -  -  —  —  — --  I  » 

*Mayer,  Agrikultur  Chemie. 
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We  see,  therefore,  that  the  nitfogezi  of  the  food,  in  lo  Car  as  it  is  not  aHsim* 
Hated,  passes  out  of  the  animal  body  in  a  form  in  which  it  is  easily  absorbed 
and  assimilated  by  the  plant. 

The  mineral  matters  of  the  food  also,  pass  partly  into  the  oironlstion,  and 
are  in  part  rejected  from  the  body  in  unchanged  form.  That  portion  which 
is  taken  into  the  cironlation,  in  so  far  as  it  is  not  assimUatad,  is  also  elimi^ 
nated  in  a  condition  in  which  it  is  much  more  ayailable  to  plants,  than  in 
the  origiaal  organic  matter  which  served  as  food. 

In  general,  then,  vegetfMe  matter  in  Ua  pauageihrow/h  the  animal  ayatem,  auf" 
fera  a  loaa  of  about  one  half  of  ita  organic  matter;  tkt  nitrogen  and  the  mineral  eon- 
aUtuenta  appear  in  the  excrement  in  almoal  undiminiahed  quantity  but  in  a  highly 
availabieform. 

By  this  loss  of  organic  matter  the  excrement  is  rendered  leas  efficacious 
than  the  original  vegetation,  as  a  source  of  carbonic  acid,  and  of  humus, 
and  in  producing  those  modifications  of  the  physical  properties  of  the  soil 
which  depend  upon  the  accumulation  of  humus  in  it;  but  since  in  most 
cases,  this  is  of  comparatively  little  moment,  it  follows  that  as  a  rule,  the 
excrement  may  be  used  as  a  manure  moth  profitably  than  can  the  vegetable 
matter  in  its  original  form. 

Of  course,  there  may  be  soils  so  deficient  in  vegetable  matter,  as  to  stand 
in  more  need  of  it,  as  a  corrective  of  adverse  physical  qualities,  than  of  the 
elements  of  plant^ood,  but  as  a  rule  they  are  much  more  likely  to  owe  their 
lack  of  fertility  to  a  deficiency  in  mineral  nutritive  matter,  and  especially  in 
nitrogenous  matter.* 

In  the  stablei  straw,  leaves,  or  some  other  similar  sub- 
stance, as  litter,  is  used  primarily  for  the  purpose  of  absorb- 
ing the  fluid  portion  of  the  excretions,  and  the  value  of  the 
stable  manure  will  depend,  also,  largely  upon  the  nature  of 
the  absorbent,  which  not  only  soaks  up  and  retards  the  de- 
composition of  the  fluid  matters,  but  which  itself  gradually 
falls  into  decay  and  thus  adds  to  the  sum  of  the  fertilizing 
constituents  of  the  manure. 

And  naturally,  the  richer  the  absorbent  is  in  these  ele- 
ments of  plant-food,  the  greater  will  be  its  value  in  this 
respect 

But  the  straw  or  litter  fulfills  another  office  in  stable  ma^ 
nure,  by  virtue  of  its  efficiency  in  modifying  the  physical 
characters  of  the  soil  to  which  it  is  applied,  giving  more 
coherence  to  loose  soils,  lightening  heavy  ones,  etc. 

The  other  advantages  of  decaying  vegetable  matter  in  the 
soil  have  been  sufficiently  dwelt  upon  above.     As  a  com- 

•For  the  above  clear  statement  of  the  modiftcations  of  vegetable  matter 
experienced  during  the  passage  through  the  animal  hody,  we  are  again  ii^ 
debted  to  Mayer,  Agrikultnr  Ghemie. 
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plete  manure,  it  will  be  difficult  to  find  anything  which  can 
act  as  a  substitute  for  stable  manure. 

But  not  a  little  of  the  efficacy  of  stable  manure  depends 
Upon  the  manner  in  which  it  has  been  collected  and  pre- 
served, and  its  condition  when  applied  to  the  field. 

Stable  mannre,  as  we  have  seen,  consists  of  a  liqoid  and  a  solid  portion; 
and  as  both  contain  valuable  ingredients,  care  must  be  taken  that  there  is 
as  little  loss  as  possible  of  either.  The  sources  of  loss  are — 1st,  the  soak- 
ing into  the  ground  of  the  liquid  portion  with  its  dissolved  salts,  or  the 
washing  out  and  scattering  of  it  by  rains;  and  2d,  the  loss  due  to  escape  of 
the  volatile  or  gaseous  products  arising  from  the  decomposition  of  the  ma- 
nure while  lying  in  the  farm  yard.  To  guard  against  these  evils,  provision 
should  be  made  for  conducting  the  liquid  portion  to  a  water-tight  reservoir 
without  loss  on  the  way;  and  to  prevent  evaporation  and  too  great  dilution 
by  rains,  it  is  often  best  to  provide  the  heap  with  some  sort  of  shelter. 

But  the  organic  matter  undergoe6  chemical  decomposition;  the  solid  por- 
tion, litter,  etc.,  pass  into  a  friable,  soft,  easily  decomposable  condition, 
carbonic  acid  and  ammonia  are  generated  among  other  things,  the  former 
usually  is  allowed  to  escape,  but -as  ammonia  is  one  of  the  most  valuable  of 
the  constituents,  measures  should  be  provided  for  its  retention.  To  this 
end  the  solid  part  of  the  manure  is  sometimes  heaped  in  piles,  which  should 
not,  however,  be  too  high,  four  or  five  feet  at  most. 

From  time  to  time  the  liquid  portion  of  the  manure  is  pumped  or  other- 
wise spread  over  the  pile  in  oder  to  secure  more  complete  absorption,  or  the 
pile  is  covered  with  earth,  which  is  a  good  absorbent  of  ammonia  and  other 
gases,  or  else  some  substance  is  added  which  will  chemically  fix  the  am- 
monia, such  as  sulphuric  acid,  gypsum,  etc.  Quick-lime  sets  free  ammonia 
from  its  compounds,  and  an  excess  of  it  should,  therefore,  be  avoided, 
though  in  moderate  quantity  it  may  be  profitably  used.  With  all  precau- 
tions, however,  it  is  impossible  to  prevent  the  loss  of  some  of  the  ammonia. 

The  ash  ingredients,  that  is,  the  mineral  matters,  are  not  subject  to  any 
loss  except  from  soaking  into  the  ground  or  washing  away  by  reason  of  de- 
fective construction  of  the  drains  and  other  parts.  The  changes  which 
fresh  stable  manure  (with  the  precautions  above  noted  against  loss  of  valu 
able  constituents),  undergoes  during  partial  decomposition,  may  be  summed 
up  as  consisting  in  a  loss  of  part  of  the  vegetable  or  organic  matter,  a  con- 
sequent increase  in  the  percentage  of  the  mineral  ingredients,  and  an  in- 
crease in  the  amount  of  nitrogen  in  an  available  form,  the  last  being  due  to 
the  changes  produced  by  decomposition. 

It  has  been  estimated  that  by  lying  in  the  farm-yard,  the  loss  from  evap- 
oration and  escape  of  volatile  matters  by  fermentation,  by  the  time  the 
straw  is  half  rotted,  amounts  to  one^fourth  the  whole  loeightf  while  the  buUe  is 
diminished  oneha^.  If  allowed  to  lie  still  longer,  the  loss  in  weight  in- 
creases till  at  last  it  may  be  about  one  hall* 

The  quality  of  the  manure  as  described  above  depends 
also  upon  the  animal  producing  it,  the  age  of  the  animal, 

*Johnston,  Agricultural  Chemistry,  p.  174. 
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the  quality  of  the  food  given,  etc,  all  of  which  must  be 
taken  into  account  in  estimating  the  value  of  the  manure^ 
and  in  determining  the  manner  of  its  application.  In  a 
general  way,  it  may  be  asserted  that  the  concentrated  ma^^ 
nures,  especially  those  rich  in  nitrogen,  like  the  excrement 
of  the  sheep  and  horse,  are  heating,  and  are  to  be  applied 
to  cold  soils,  while  the  less  concentrated  manures,  like  that 
of  horned  cattle  and  the  hog,  are  best  used  upon  light,  warm 
soils.  By  this  it  is  not  to  be  understood  that  there  is  any 
actual  heating  of  the  soil  due  to  the  fermentation  of  the 
manure,  but  the  explanation  is  rather  to  be  sought  in  the 
differences  in  the  absorptive  powers  of  the  two  kinds  of 
soils.     (Mayer.) 

Warm  soils,  as  seen  above,  are  light,  porous  and  dry,  like 
the  majority  of  sandy  soils,  and  with  comparatively  little 
powers  of  absorption.  A  strong  manure  upon  such  a  soil 
can  easily  become  more  concentrated,  and  consequently  in^ 
jurious  to  the  plant,  and  can  moreover  easily  lose  a  part  of 
its  soluble  ingredients  by  rain,  etc  This  is  not  to  be  feared 
in  the  case  of  a  soil  which  is  heavy,  clayey,  or  rich  in  hu- 
mus, and  possessed  of  great  powers  of  absorption. 

Similarly,  whether  the  manure  is  best  applied  in  a  fresh 
or  in  a  decomposed  state,  will  depend  on  the  circumstances. 
"Where  the  soil  is  close  or  heavy,  and  the  main  object  in 
view  its  general  enrichment,  then  it  is  most  economical  to 
apply  the  manure  in  a  fresh  state,  with  its  full  content  of 
organic  matter.  But  where  the  soil  is  already  light,  and 
porous,  and  open,  the  addition  of  fresh  manure  would  in- 
tensify these  qualities,  and  thus  easily  prove  injurious.  In 
such  a  case,  it  might  be  more  profitable  to  allow  the  manure 
to  rot  in  the  fields  before  plowing  in,  even  with  the  certainty 
of  considerable  loss  from  fermentation.  In  the  case  of 
loamy  or  clayey  soils,  moreover,  the  products  of  decay  of 
the  fresh  manure  are  more  completely  absorbed. 

The  character  of  the  crop  will  also  determine  the  kind  of 
manure  to  be  used,  whether  fresh  or  rotted.  For  all  plants 
of  short  periods  of  vegetation,  such  as  tobacco,  garden  veg- 
etables, etc.,  which  need  a  quickly-acting  manure,  the  well- 
rotted  material  is  best.  Winter  grains,  and  all  crops  which 
remain  for  a  long  time  in  the  ground,  are  best  treated  with 
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fresh  or  oulj  partially  rotted  manures,  on  account  of  its 
slow  and  long  continued  action. 

Climate  and  weather  are  likewise  to  be  taken  into  consid^ 
eration,  for,  in  dry  weather,  fresh  manure  remains  almost 
without  effect,  since  moisture  is  needed  for  its  decay  and  for 
the  conversion  of  many  of  its  ingredients  into  available 
forms. 

The  li(]^uid  and  solid  parts  of  stable  manure  are  some- 
times separately  used,  and  in  determining  the  relative  fit- 
ness of  the  two,  the  following  general  principles  are  appli- 
cable :  Liquid  manures  have  no  action  upon  the  physical 
properties  of  the  soil ;  all  their  ingredients  are  in  a  soluble 
form,  and  highly  available  to  the  plant,  and  moreover  in 
concentrated  form.  Where  quick  results  are  desired,  the 
liquid  form  is  therefore  preferable.  Liquid  manure  is  used 
to  advantage  upon  all  soils,  but  on  light,  sandy  soils  of  little 
absorbing  power,  it  should  be  applied  in  small  quantities, 
but  often  repeated ;  otherwise  loss  will  ensue.  On  heavy, 
clayey  soils  of  great  absorptive  power,  larger  quantities  can 
be  used,  but  less  frequently.  As  liquid  manure  has  no  ef- 
fect on  the  physical  properties  of  soils,  it  would  not  answer 
to  use  this  form  of  manure  exclusively  upon  heavy  soils. 

It  is  customary  in  most  places  to  add  to  the  manure  pile 
other  substances  designed  to  increase  its  content  of  valuable 
elements  of  plant-food,  and  at  the  same  time  to  prevent  loss 
of  volatile  products  of  decomposition,  especially  ammonia. 
The  humus  which  is  produced  in  partial  decomposition  of 
the  litter  of  the  stable  manure,  is  a  good  absorbent,  as  has 
already  been  seen,  but  its  quantity  is  not  usually  sufficient 
to  prevent  loss  of  some  of  the  ammonia  generated  by  the 
decay  of  the  animal  matter  of  the  manure  pile.  I  have  al- 
ready spoken  of  the  use  of  gypsum  and  dry  earth  in  this 
connection,  but  better  results  are  reached  by  composting^  as 
it  is  called.  Instead  of  earth  or  clay  as  an  absorbent,  other 
materials  may  be  profitably  used,  which  at  the  same  time 
supply  nutritive  mineral  ingredients  in  larger  quantity. 
Chief  among  these  may  be  mentioned  marsh  or  pond  muck, 
and  lignite,  which  is  so  abundant  in  the  Tertiary  form- 
ations of  Alabama.     The  calcareous  and  gypseous  marls. 
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also  abimdant  in  the  same  sections  of  the  State,  have  been 
very  highly  recommended.  The  use  of  quick  lime,  or 
the  carbonate,  in  moderate  quantity,  according  to  Dr.  Hil- 
gard,  favors  the  retention  of  ammonia,  and  at  the  same  time 
hastens  the  decomposition  of  the  organic  matter,  and  in  the 
case  of  the  calcareous  marls,  the  favorable  action  is  not  only 
exercised  by  the  marl  on  the  manure,  but  vice  versa^  by  the 
decaying  manure  upon  the  marl,  by  which  its  alkaline  in- 
gredients are  rendered  more  soluble,  and  therefore  more 
rapidly  available  to  plants  by  the  combined  action  of  car- 
bonic acid  and  ammonia.* 

An  excess  of  lime,  on  the  other  hand,  would  inevitably 
cause  the  rapid  liberation  of  ammonia  and  perhaps  some 
loss. 

Other  ingredients  added  to  the  compost  heap  for  the  pur- 
pose of  increasing  its  content  of  nutritive  matter,  are  ani- 
mal and  vegetable  refuse  of  all  sorts,  such  as  leaves,  pine 
straw,  blood,  hair,  feathers,  weeds,  and,  in  our  section,  cot- 
ton seed.  In  addition  to  these,  mineral  matters  containing 
phosphates  and  salts  of  potash  are  common  constituents  of 
compost  heaps.  "  The  receipts  for  these  composts  are  very 
numerous;  they  prove  that  the  discovery  of  a  compost  is  an 
easy  matter,  and  requires  but  a  small  amount  of  ingenuity. 
To  unite  different  matters  in  such  a  way  as  to  obtain  a  com- 
pound that  shall  act  advantageously,  it  is  only  necessary  to 
make  it  up  of  substances  which  of  themselves  and  isolatedly 
are  good  manures.  But  that  it  is  possible  to  supply  the 
scarcity  of  manure,  to  create  it  in  some  sort  by  means 
of  composts,  is  a  subject  of  dispute.  In  fact,  when  we  look 
attentively  at  the  numerous  mixtures  which  have  been  indi- 
cated as  leading  to  this  end,  we  always  perceive  that  the 
proposal  amounts  to  an  extension  or  dilution  of  some  pow- 
erful manure  with  a  substance  that  is  either  inert  or  has  lit- 
tle activity.  This  mode  of  proceeding  may  have  its  advan- 
tages ;  it  enables  us  to  make  a  more  equal  distribution  of  the 
manure  we  have  at  our  disposal,  but  it  actually  supplies  us 
with  none.'*t 

*  ffilgard,  Geology  of  Mississippi,  p.  237. 
t  BonssingAult,  Rural  Economy,  p.  390. 
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It  seems  hardly  necessary  to  speak  of  any  particular  formola  for  comptxrt^ 
ing,  bat  the  following  seems  well  adapted  to  use  in  the  Southern  States,  and 
is  recommended  by  Professor  Pendleton,  in  his  Scientific  Agriculture: 

Finit,  a  layer  of  stable  manure  ax  inches  thick,  with  a  good  sprinkling  o' 
ground  saper-phoepbate  over  it;  thea  a  layer  of  cotton  seed  three  inches 
thick  (previously  saturated  with  water),  sod  then  another  eqprinkling  ol 
super-phosphate,  say  half  an  inch  thick;  then  a  layer  of  stable  manure,  and 
so  on  till  the  heap  is  completed.  The  formula  recommended  by  Mr.  F, 
Furman  is  the  same  as  the  above,  with  the  exception  that  he  mixes  kaiMit  (a 
sulphate  of  potai^  and  magnesia)  with  the  super-pbosphate  before  adding' 
it  to  the  heap. 

(2).    Night  Soil. 

A  little  reflection  will  show  that  in  stable  manure^  a  part 
only  of  the  mineral  ingredients  are  restored  to  the  soil^ 
which  were  taken  from  it  by  the  growing  crops,  and  thus 
results  a  constant  drain  upon  the  land.     ''  It  may  be  asked, 
"what  has  become  of  the  indestructible  matter  which  formed 
"the  original  stock  of  fertility  now  lost  by  mismanagement? 
"  The  answer  will  readily  suggest  itself  to  every  thinking 
"  man,  when  he  considers  what  is  the  ultimate  destination 
"  of  agricultural  products,  viz.,  to  serve  as  food  and  raiment 
"to  man.     Whatsoever  we  feed  to  our  stock,  is  partly  con- 
"sumed  by  man  as  meat,  milk,  cheese,  eggs,  etc.,  partly 
"returns  to  the  fields  through  the  manure  pile — diminished 
"by  the  amount  contained  in  our  food,  each  time  it  thu9 
"  circulates.    For,  unfortunately,  night  soil,  the  most  effica- 
"  cious  of  manures,  is  thus  far  mostly  regarded  as  a  nuisancey 
"to  get  rid  of  which  is  a  problem  which  has  occupied  much 
"ingenuity  and  talent     Our  privies  and  the  sewer»of  our 
"cities,   are   undeniably  the  channels  through  which  the 
"  fertility  of  our  lands  is  either  drained  into  the  ocean,  or 
"else  accumulated  in  receptacles,  which,  by  common  con- 
"  sent,  are  held  as  being  among  the  most  unpleasant  neces-* 
"sities  of  our  fallen  state ;  yet  they  are  in  reality  so  many 
"  Guano  Islands,  whose  benefits  we  can  realize  with  only  a 
"nominal  cost  of  transportation." 

"In  the  conscientious  utilization  in  agriculture,  of  human 
"excrements,   both  fluid  and  solid,   together  with  bones, 
dung,  and  all  other  offal,  now  partly  used  for  these  pur- 
poses, we  have,  beyond  a  doubt,  the  only  universal  pre- 
ventive of  the  exhaustion  of  cultivated  lands.     For  it  is 
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"they  into  which  almost  all  the  products  of  our  fields  are 
"  ultimately  transformed,  and  in  them  we  shall,  therefore, 
"expect  to  find  all  that  has  been  withdrawn  from  the 
"former." 

"And  if,  instead  of  eatables,  we  raise  cotton,  we  shall  have 
"to  import  a  corresponding  quantity  of  provisions;  these, 
"  when  transformed  into  night  soil,  would  more  than  replace 
"all  the  drain  on  our  lands  caused  by  the  cotton  crops,  if 
"properly  distributed." 

"It  may  be  objected,  that  if  we  were  to  husband  the  mate- 
"rial  in  question,  as  the  Chinese  have  successfully  done  for 
"ages,  we  should  have  to  change  our  habits,  and  blunt 
some  of  our  senses,  and  delicacy,  to  an  alarming  extent. 
Fortunately,  the  science  which  has  annihilated  space,  and 
compelled  lightning  to  be  the  messenger  of  thoughts,  does 
not  abandon  us  in  this  problem,  momentously  simple  as  it 
is.     The  use  of  disinfecting  agents  (many  of  which  them- 
"  selves  enhance  the  value  of  the  material  for  agricultural 
purposes),  in  connection  with  the  proper  mechanical  con- 
trivances, would  enable  us,  even  at  the  present  moment,  to 
preserve  these  valuable  fertilizers  without  any  serious 
"offense  to  our  delicacy,  if  we  would  but  introduce,  in  this 
L* respect,  a  regular,  uniform  system;  and  if  we  are  to  judge 
by  analogy,  we  can  scarcely  doubt  that  more  perfect  con- 
trivances for  the  purpose,  would  be  forthcoming  so  soon 
as  the  demand  for  them  should  become  general  and  urgent" 
On  the  continent  of  Europe,  the  agitation  of  this  subject 
has  already  been  attended  with  the  most  beneficial  re- 
"  suits." 
"It  would  be  extravagant  to  expect  that  such  a  system 
should  be  universally  established  in  this  country,  until  the 
"necessity  shall  have  been  more  keenly  felt.     But  we  have 
this  great  advantage,  that  in  our  agricultural  population, 
there  is  less  settled  prejudice  and  routine  to  overcome, 
than  in  Europe.     They  are  eager  and  willing  to  accept  the 
teachings  of  true  science,  and  we  may  hope  with  some  con- 
fidence, that  by  a  timely  application  of  these  to  practice, 
"the  ills  which  now  weigh  down  a  large  part  of  the  agricul- 
"tural  population  of  Europe,  may  be  avoided."     (Hilgard, 
Geology  of  Mississippi,  p.  251.) 
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2^    Belative,  Partial^  or  Incomplete  Manures, 

A.    Directly  Actin©  or  JTuTRmvE. 

(1)*    Nitrogenovs  Mannrea. 

ViEBHsrus  Guano.— The  excrement  of  aU  birds  is  usually 
rich  in  nitrogen  and  phosphates,  and  particularly  is  this  the 
case  with  the  fle^-eating  birds,  such  as  tiie  ea^e.  Upon> 
the  islands  and  part  of  the  mainland  of  the  western  coast  of 
South  America,  fish-eating  birds  have  nested  for  centuries,, 
formiii^  by  their  excretions,  remnants  of  food^  dead  bodies,, 
etc.,  great  accumulations,  many  feet  in  thicknessy  of  a  highly 
nitrogenous  substance  called  Penman  Guana  The  condi-^ 
tions  rendering  possible  the  existence  of  such  masses,  are^ 
absence  of  rain,  and  an  abundance  of  fish  for  food  of  the 
birds.  When  similar  accumulations  are  made  in  a  dijflferent 
climate,  the  material  undergo^  decomposition,^  which  is 
favored  by  the  presence  of  moisture,  and  much  ol  the  nitro-^ 
gen  passes  off  in  the  form  of  ammcmia.  Such  is  the  case 
with  the  inferior  grades  of  guano  found  on  certain  parts  of 
the  South  American,  Australian^  African,  and  Asiatic  coasts*. 
Even  the  genuine  Peruvian  guano  has  a  very  variable  com-- 
position,  due  to  the  number  of  materials  which  have  con- 
tributed  to  its  formation,  to  the  action  of  moisture  (dew) 
continued  for  long  periods,  and  to  the  particular  layer  of  the 
deposit  from  which  taken.  In  the  transport,  guano  is  some- 
times damaged  by  sea  water,  by  which  a  rapid  decomposi-^ 
tion  is  set  up,  attended  with  escie^e  of  ammonia  and  other 
volatile  products. 

Genuine  PeruTian  gnancr  i»  a  fine  graioed  powder,  of  light  yellowish  to 
coffee  hrown  color.  It  has  a  greasy  feel,  and  nsnally  contains  small  lamps 
harder  than  the  rest  of  the  mass.  These  lamps  sometimes  have  the  samo 
composition  as  the  rest  of  the  gnano,  sometimes  consist  of  oxalate  and  arate 
of  ammonia,  sometimes  of  alkaline  salts.  The  peculiar  mnell  of  guano  i» 
due  to  salts  of  ammonia,  and  to  decaying  organic  matter.  When  strongly 
heated,  about  half  of  it  volatilizes  and  the  rest  dissolves-  ia  acid  with  very 
little  residue. 

As  a  mean  of  very  many  ansdyses,  the  following,  taken  from  Mayer,*  wilS 
show  the  average  composition  of  good  Peruvian  guano. 


*Agrikultur  Chemie^  p.  n,  p.  255. 
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Water U.8 

Organic  matter,  including  salts  of  ammonia 52.4 

Nitrogen 14.4 

Phosphorie  aeid 13.5 

AUcaUne  salts 7.4 

Ash 32.8 

In  all  the  guano  of  this  class,  Nitrogen  and  Phosphoric 
acid  are  the  chief  valuable  ingredients.  The  content  of 
Potash  salts  is  also  quite  high,  but  is  by  comparison,  far 
below  that  of  the  other  two  constituents  named,  and  guano 
is  therefore  classed  with  the  partial  or  incomplete  manures. 

As  remarked  by  Dr.  Hilgard,*  the  amount  of  guano  used 
on  land  is  usually  small,  and  the  quantity  of  potash  salts 
thus  applied  with  it,  never  enough  to  have  any  appreciable 
effect  upon  the  soil  if  it  be  in  good  condition.  The  whole 
action  of  the  guano  is  thus  due  to  its  ammonia  and  phos- 
phates, and  more  especially  to  the  former;  it  is  chiefly 
stimulant,  inciting  the  plant  to  a  rapid  assimilation  of  nutri- 
tive ingredients. 

About  half  the  weight  of  good  gnano  is  soluble  in  water,  and  consists  of 
salts  of  ammonia  chiefly,  among  which  the  oxalate  and  urate  predominate. 
Both  the  oxalic  acid  and  the  ammonia  may  be  considered  as  products  of  the 
decomposition  of  uric  acid,  a  constituent  of  the  excrement  of  birds. 

Guano  is  an  extremely  concentrated  fertilizer,  and  on  this 
account  might  be  classed  with  the  complete  manures,  as  is 
sometimes  done ;  it  is  applicable  to  most  varieties  of  crdps, 
and  particularly  in  cases  where  strong  action,  and  immedi- 
ate results  are  desired.  On  account  of  its  concentration, 
precautions  must  be  taken  to  secure  uniform  distribution 
when  it  is  applied  to  the  soil. 

It  shares  with  liquid  manures  and  night  soil,  a  high  per- 
centage of  ammonia  and  phosphoric  acid,  and  like  them  has 
no  effect  in  modifying  the  physical  characters  of  the  soil. 

In  some  oases,  guano  is  treated  with  sulphuric  acid  for  the  double  pur- 
pose of  rendering  more  soluble  its  phosphoric  acid,  and  of  fixing  the  am- 
monia, especially  when  the  guano  has  been  wet  by  sea  water,  and  a  loss 
of  ammonia  by  fermentation  is  to  be  feared.  Guano  treated  in  this  way 
has  about  10  per  cent,  of  soluble  phosphoric  acid  and  about  the  same  of 
nitrogen,  t 

*Geology  of  Mississippi,  p.  226. 

t  Mayer,  Agrikultur  Chemie,  II.  p.  258. 
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According  to  the  proportion  of  sulphuric  acid  used,  this  is  called  "  sul- 
phated/'  ''ammonia-fixed/*  or  ''dissolved"  guano. 

On  account  of  its  high  per  centage  of  nitrogenous  matter, 
guano  is  a  highly  stimulating  manure,  and  mixtures  are 
often  made  of  it  with  other  fertilizers  less  rich  in  ammonia, 
which  are  known  as  "  manipulated  guanos." 

Fish  Guano. — Other  varities  of  "  artificial "  guano,  con- 
sist of  the  refuse  of  fish,  crabs,  and  other  marine  animals, 
and  are  often  of  a  value  approximating  that  of  the  genuine 
Peruvian. 

Bat  Guano. — In  many  of  the  caves  in  different  parts  of 
North  America,  Hungary,  Sardinia,  and  other  countries,  is 
a  kind  of  guano  consisting  of  the  excrement  of  bats. 

An  analysis  of  such  a  guano  from  a  cave  in  North  Ala- 
bama, gave  the  following  result  :* 

Bat  Guako. 

Moisture 61.02 

Organic  matter  and  combined  water 26.47 

Phosphoric  acid 2.27 

Sulphuric  acid .22 

Ammonia 67 

Nitrogen  as  Uric  acid,  etc 5.80 

Lime 1.52 

Magnesia 17 

Potash  and  Soda 1.45 

Insoluble  matter,  sand,  etc 34 

There  is  not,  apparently,  sufficient  quantities  of  this  sub- 
stance to  make  it  an  object  of  commercial  importance. 

"Pacific  guano"  is  an  artificial  product  made  of  a  mix- 
ture of  South  Carolina  phosphates,  and  the  bodies  and 
other  refuse  of  fish.  (Hoffmann-  Gk>hren,  Agrikultur  Chemie, 
L  p.  420.) 

Other  Organic  Nitrogeneous  Substances. — Animal  Be- 
fuse. — The  most  important  of  the  materials  included  under 
this  head  are  hide,  hair,  flesh,  blood,  hoofs,  wool,  feathers, 
also  the  entire  carcasses  of  yarious  animals,  and  the  waste 
from  some  technical  establishments.  In  some  parts  of  South 
America  and  elsewhere,  where  animals  are  slaughtered  for 
their  hides,  or  for  the  purpose  of  making  meat-extract,  the 

♦  Beport  on  Geology  of  Alabama,  1877-78,  p.  138, 
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greater  part  of  their  bodies  is  worked  up  into  a  prepara- 
tion which  goes  by  the  name  of  guano,  (Saladero  guano, 
Praj-Bentos  guano)  and  is  essentially  a  nitrogenous  phos- 
phatic  manure  containing  6.8  per  cent  of  nitrogen,  and  13 
to  18  of  phosphoric  acid.  To  these,  bone  meal  is  often 
added. 

Dried  blood,  flesh,  entrails,  etc,  containing  from  five  to 
twelve  per  cent  of  nitrogen,  and  a  notable  quantity  both  of 
potash  and  of  phosphoric  acid,  from  one-half  to  one  per  cent. 

The  skin  and  its  various  appendages,  as  horn,  hair,  hoofs, 
feathers,  etc.,  contain  from  10  to  15  per  cent  of  nitrogen 
and  small  quantites  of  potash  and  phosphoric  acid. 

On  account  of  the  difficulty  with  which  these  last  undergo 
decomposition,  it  is  the  custom  to  subject  them  first  to  the 
action  of  superheated  steam,  by  which  they  are  rendered 
brittle,  after  which  they  are  easily  reduced  to  powder,  and 
in  this  form  applied  to  the  land,  or  else  they  are  composted 
with  stable  manure  and  allowed  to  decay  in  mass  before 
using. 

FegdaUe  Refvse, — The  most  important  among  these  are  oil- 
cake, waste  from  technical  works,  such  as  breweries,  starch 
manufactories,-  sugar  works,  etc.  The  best  known  in  this  part 
of  the  world,  is  the  cotton  seed  oil-cake,  which  contains  from 
three  to  four  per  cent,  nitrogen,  one  to  two  of  alkalies,  and 
three  to  four  of  phosphoric  acid.  The  other  varieties  of  oil- 
cake have  similar  but  slightly  varying  composition.  These 
materials  belong  to  the  rapidly  acting,  but  not  lasting  ma- 
nures, ai^d  are  best  suited  to  light,  and  moist  soils.  In  the  case 
of  heavy  soils  a  large  quantity  is  needed,  and  a  little  lime  added 
•ssists  the  action.  They  are  usually  applied  after  being  re- 
duced to  meal  or  coarse  powder,  and  either  alone  or  soaked 
in  liquid  manure ;  or  else  they  are  composted  with  other 
substances. 

On  account,  however,  of  the  value  of  cotton-seed  and  other 
similar  material  as  food  for  cattle,  they  are  usually  first  fed 
to  stock,  and  are  applied  as  manure  in  the  form  of  dung. 

Cotton  seed,  either  entire  or  in  the  form  of  meal  or  cake 
from  which  the  oil  has  been  pressed,  is  one  of  the  staples  of 
the  Southern  States,  and  I  need  make  no  apology  for  intro- 
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ducing  here  the  results  of  recent  experiments  of  Dr.  Hil- 
-gard,  intended  to  throw  some  light  upon  the  question,  "how 
shall  the  cotton  seed  be  used  ?" 

When  cotton  seod  is  heated  in  large  piles  the  seeds  are  kiUed,  the  kernels 
become  brown  and  shrivelled,  and  a  strong  odor  of  ammonia  is  given  off. 
To  prevent  the  loss  of  this  most  valuable  fertilizing  principle,  the  seed  is 
sometimes  put  into  the  earth,  where  the  escaping  ammonia  may  be  absorbed 
by  the  soil,  or  else  the  seed  is  composted  with  stable  mannre,  and  gypsum 
or  other  suitable  absorbent.  In  the  former  practice,  it  has  been  fonnd  that 
the  fresh  seed  or  the  oil  cake  pnt  in  the  ground,  is  liable  to  kill  the  young 
seedlings  in  the  immediate  neighborhood.  This  has  commonly  been  attrib- 
uted to  the  excessive  evolution  of  ammonia,  but  Dr.  Hilgard's  experiments 
show  that  when  the  seed  or  meal  was  allowed  to  ferment,  a  notable  quantity 
of  very  ill-flavored  alcohol  is  produced,  to  which  the  deadly  effects  upon 
young  plant  roots,  of  fermenting  cotton  seed,  may  in  great  measure  be  at- 
tributed. To  provide  against  this  danger  it  is  advisable  to  allow  the  heating 
of  the  seed,  or  of  the  oil  cake,  to  take  place  out  of  the  ground,  taking  care 
of  course  that  the  fermentation  of  the  mass  be  stopped  short  by  drying  or 
other  means  before  the  evolution  of  the  ammonia  begins. 

Meal  not  previously  heated  may  be  used  with  impunity,  provided  it  be 
mixed  with  a  large  proportion  of  earth. 

In  connection  ¥rith  the  same  experiments,  it  was  found  that  when  the 
meal  was  first  composted  with  plaster  or  gypsum  to  absorb  the  ammonia, 
and  then  allowed  to  sour,  it  acts  most  energetically  upon  bone  meal  and 
even  upon  bone  ash,  in  rendering  them  efficacious  as  fertilizers,  thus  re- 
placing in  very  good  measure  the  sulphuric  acid  used  for  the  same  purpose 
by  the  manufacturers  of  ferilizers,  but  at  merely  nominal  expense,  and  at 
home. 

JkeomposUion  of  ih$  Whole  Seed  in  the  8t>i2.— Another  series  of  experi- 
ments showed  that  seeds  that  had  been  used  under  a  seed-bed  of  sweet 
potatoes  were  found  six  months  afterwards,  to  be  in  great  proportion  still 
whole,  but  quite  light,  and  containing  brown,  shrunken  kernels,  which,  on 
analysis,  were  found  to  contain  fully  75  per  cent,  of  the  mineral  ingredients 
of  the  original  seeds.  It  was  plain,  that  during  all  this  time  th^  sweet  po- 
tatoes and  the  weeds  foUo¥ring  them,  had  been  unable  to  extract  from  the 
oily  seed  more  than  a  small  proportion  of  their  plant-food,  but  had  be^ 
benefited  chiefly  by  the  ammonia  that  had  been  given  off  in  the  shape  of 
gas  at  first ;  and  that  subsequent  crops  would  get  the  chief  benefit  of  this 
plant-food  in  succeeding  years. 

This  result  is  in  accordance  with  the  oft -repeated  assertion  that  cotton 
seed  put  in  the  ground  whole,  benefits  com  more  than  cotton  during  the 
first  year.  Ck>m  will  bear  a  heavy  application  of  ammoniacal  manures, 
whereas  cotton  is  liable  to  run  to  weed,  and  boll  poorly  under  their  in- 
fluence. 

After  the  com  has  taken  up  the  ammonia  during  the  first  season,  the  cot- 
ton gets  the  full  benefit  of  the  phosphates  and  potash  the  second  year. 

Experiments  show,  in  addition,  the  benefits  of  removing  the  oil  from  the 
teed  when  desired  for  manure.    The  entire  kernel  is  completely  '*  preserved 
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in  oil/*  during  the  first  season,  and  resists  the  decay  which  would  render 
its  ingredients  accessible  to  plants,  whereas,  when  freed  from  the  oU,  as  in 
oil  cake  meal,  the  process  of  decomposition  is  nnchecked  and  the  entire 
stock  of  plant-food  goes  to  the  use  of  the  crop  the  first  season.  This  is  an 
additional  reason  for  converting  the  spare  seed  into  oil  cake  meal,  even  for 
mannrial  purposes. 

It  is  well  known,  further,  that  the  oil  contains  nothing  but  carbon,  hydrogen 
and  oxygen,  three  substances  which  the  plant  assimilates  from  the  atmos- 
phere, while  the  oil  cake  contains  all  the  mineral  ingredients  which  the 
plants  extracted  from  the  soil,  so  that  in  returning  the  oil  cake  meal  to  the 
soil,  the  fullest  restitution  is  effected. 

Indired  Return  through  the  Manure  of  Animals  Fed  upon  ike  OU  Cake 
Meal  or  the  Whole  Seed,— The  manure  of  cattle  fed  upon  cotton  seed  or  oil 
cake  meal  is  of  special  Talue  as  a  fertilizer  for  cotton,  and  should,  therefore, 
be  carefully  preserved  from  waste.  By  far  the  safest  method  of  obtaining 
complete  returns  to  the  soil  is,  in  this  case  as  in  others,  the  use  as  feed  for 
sheep,  which  distribute  the  fertilizer  in  the  most  perfect  manner,  at  the 
same  time  producing  another  fibre — wool— from  the  refuse  of  the  same  field 
that  grew  the  cotton.* 

Street  sweepings,  turf,  muck,  and  a  great  variety  of  other 
waste  or  rubbish,  containing  notable  percentages  of  Nitro- 
gen, may  also  profitably  be  used  as  manure. 

Salts  op  Ammonu  and  Nitric  Acid. — ^Among  the  most  con- 
centrated of  the  nitrogenous  manures  are  the  nitrates  and 
the  salts  of  ammonia,  which  have  lately  come  into  use.  Of 
these,  the  nitrate  of  soda  or  Chilian  saltpetre,  and  the  sul- 
phate of  ammonia,  are  principally  used,  because  of  their 
relative  cheapness  as  compared  with  the  other  salts  of  nitric 
acid  and  of  ammonia.  The  potash  or  common  saltpetre  is 
also  used,  but  costs  more. 

Purified  saltpetre  contains  from  15  to  16  per  cent,  of  nitrogen.  In  the 
manufacture  of  dynamite  there  is  a  waste  product  containing  8  per  cent,  of 
nitrogen,  which  is  lately  in  some  places  coming  into  use  as  a  nitrogenous 
manure.  The  Chili  saltpetre  occurs  in  great  quantities  along  the  western 
coast  of  South  America,  and  is  supposed  to  have  originated  from  the  nitro- 
gen of  the  guano  deposits  which  covered  the  shores  of  a  great  natron  lake.f 

The  sulphate  of  ammonia  which  is  used  for  agricultural 
purposes  is  chiefly  obtained  from  the  ammoniacal  liquids  of 
the  gas  works,  and  the  crude  material  contains  from  77.7  to 
93.2  per  cent  of  sulphate  of  ammonia,  corresponding  to  16.5 
to  19.8  per  cent,  of  nitrogen. 

*  Manuscript  communication  from  Dr.  Hilgard. 
tHoffman-Gk)hren,  Agrikultur  Chemie,  p.  468. 
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The  vast  quantities  of  gae  given  off  from  oar  coke  ovens,  bring  abont  a 
loss  of  ammoniacal  sabstanoes  whioh,  if  saved,  would  be  of  inestimable 
value.  In  some  sections  the  ovens  are  so  constructed  as  to  permit  of  the 
condensation  of  the  ammonia  as  well  as  of  the  other  products  now  allowed 
to  go  to  waste.  These  bye-products  have  become  in  themselves  a  souroe  of 
wealth  wkich  cannot  long  escape  the  attention  of  our  maaufaeturers. 

The  nitrates  and  ammonia  salts  have  a  doable  action ; 
first,  directly  nvJtritive  in  the  nitrogen  which  they  contain, 
and  secondly,  indirectly  stimidating  by  acting  on  insoluble 
compounds  in  the  soil,  converting  them  into  soluble  forms. 
When  the  potash  saltpetre  is  used,  the  potash  also  is  direct- 
ly nutritive.  The  soda  is  less  active,  and  the  same  is  true 
of  the  sulphuric  acid  of  the  ammonia  salt. 

The  action  of  these  salts,  when  applied  as  manure,  is 
quick  but  not  lasting,  while  the  nitrogenous  animal  and  veg- 
etable matters  above  mentioned,  being  in  general  slow  to 
decompose,  act  slowly,  and  for  a  long  time,  matters  which 
are  to  be  taken  into  consideration  in  selecting  the  particu- 
lar form  of  nitrogenous  manure  which  is  to  be  used  in  any 
case. 

Natural  Sources  op  the  Supply  op  Nitrogenous  Plakt- 
FooD. — ^It  has  been  demonstrated  by  experiments  that  plants 
are  not  capable  of  assimilating  the  free  or  uncombined  nitro- 
gen from  the  atmosphere,  but  are  dependent  for  their  sup- 
ply of  this  indispensable  element  upon  the  combined  nitro- 
gen existing  in  the  soil,  and  derived  ultimately  from  the 
small  traces  of  nitric  acid  and  ammonia  contained  in  the 
atmosphere.  Under  natural  conditions  the  mineral  and 
other  ingredients  assimilated  by  a  growing  crop  are  returned 
to  the  soil  upon  the  decay  of  the  vegetation,  but  wher 
part  of  the  crop  is  regularly  removed,  the  soil  is  rap] 
drained  of  its  contents,  especially  of  nitrogenous  p 
food. 

The  stock  of  combined  nitrogen  in  the  world  is  rela 
small,  and  the  processes  by  which  it  is  renewed  are  slo 
tedious,  and  we  should  naturally  expect  to  find  som 
vision  by  which  it  is  economized  and  shielded  from 
but  such  is  far  from  being  the  case,  as  the  foUowis 
will  show.      The  long  continued  experiments  of  ] 
Lawes  and  Gilbert  and  others  have  demonstrated,  t] 
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combined  nitrogen  in  the  form  of  nitric  acid  and  ammonia, 
which  was  deposited  by  rains,  snow,  etc.,  upon  an  acre  of 
ground,  was  less  than  the  nitrogen  removed  from  the  same 
acre  in  the  form  of  crops;  and  still  further,  that  even  the 
drainage  water  from  cultivated  soils,  contains  a  much  larger 
amount  of  nitrogen  than  is  supplied  to  the  land  by  the  rain 
and  dew.  In  these  experiments  the  insufficiency  of  the  at- 
mospheric supply  of  nitrogen,  and  of  that  already  present 
in  the  soil  in  the  form  of  nitrogenous  organic  matter,  was 
fully  shown. 

And  not  only  so,  but  when  such  organic  matter  undergoes 
decay,  a  part  of  its  nitrogen  is  converted  into  ammonia,  but 
another  part  escapes  as  free  nitrogen,  and  is  thus  lost  to 
vegetation ;  and  that  which  is  converted  into  an  assimila- 
ble  form  is  rendered  soluble  far  more  rapidly  than  it  is 
required  or  can  be  utilized,  by  the  growing  crops,  and  is 
washed  down  and  carried  into  the  drainage  water,  passing 
ultimately  into  the  sea.* 

As  the  result  of  a  long  series  of  experiments,  it  has  been  shown  that  when 
ammonia  was  applied  to  the  soil  as  man  are  in  the  autnmn,  two-thirds  of  the 
niftogen  was  not  recovered  in  the  crop,  bat  passed  for  the  most  part  into 
the  drainage;  and  when  nitrates  were  applied  in  the  spring,  the  loss,  though 
not  so  great,  was  still  more  than  half  of  the  whole  amonnt  applied.  Upon 
analysis,  a  small  proportion  of  the  nitrogen  was  found  to  be  absorbed  by  the 
soil,and  in  this  way  preserved  for  the  use  of  succeeding  crops.  In  the  drainage 
experiments  at  Bothamsted,  it  was  also  found  that  although  large  quantities 
01  ammonia  salts  were  applied  to  some  of  the  plots,  the  drainage  water  from 
these  contained  mere  traces  of  aminonUtf  but  at  all  times  of  the  year  nitrates 
were  present  in  quantity;  from  this  it  would  appear  that  it  is  chiefly,  if  not 
solely,  from  nitrates  that  crops  build  up  their  nitrogenous  organic  constitu- 
'  ents.  Potash  and  phosphoric  acid,  the  most  valuable  mineral  constitaents 
of  the  manures,  passed  but  little  into  the  drainage  water,  but  were  retained 
almosf  entirely  in  the  land,  while  the  more  abundant  and  less  important 
mineral  matters,  such  as  lime,  magnesia,  soda,  sulphuric  acid,  and  soluble 
silica,  passed  in  large  quantities  into  the  drainage  waters. 

It  follows  from  these  investigations;  first,  that  much  more  nitrogenous 
material  must  be  applied  to  the  land  than  would  be  needed  to  produce  a 
given  increase  in  the  crop,  supposing  all  the  nitrogen  to  be  recoverable ; 
and  second,  that  the  nitrogenous  organic  matters,  when  applied  to  the  soil, 
undergo  decomposition,  and  are  gradually  resolved  into  ammonia  com- 
pounds, which,  after  being  retained  a  short  time  by  the  soil,  are  finally  oxi  - 
dized  into  nitrates,  in  which  form  they  are  most  available  and  beneficial  to 
plants,  but  not  being  absorbed  by  the  soil,  are  readily  washed  out  by  rain.f 

^London  Journal  of  Science,  July,  1883. 

fA.  Voelcker,  in  Article  Manure,  Encyclopsddia  Brittanica,  Ninth  Edition. 
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Appuoation  of  NiTBoaBNous  Manures. — ^Nitrogen  has 
great  forcing  powers,  and  is  usually  thought  to  be  most  ben- 
eficial when  applied  to  crops  in  their  earlier  stages. 

The  good  effect  of  ammoniacal  manures  upon  crops  at 
this  period  of  their  growth,  is  in  part  also,  due  to  the  leaf- 
producing  powers  of  nitrogen,  by  which  a  good  and  vigorous 
''stand"  is  secured.  In  later  stages  this  kind  of  manure 
retards  the  processes  of  blooming  and  fructification,  ^and 
causes  the  plant  to  "run  to  weed."  "It  is  well  known,"  as 
remarked  by  Dr.  Hilgard,  "that  the  most  decidedly  favor- 
able effect  is  produced  by  this  class  of  manures,  on  those 
crops  whose  surface  of  leaf  is  comparatively  small — such  as 
wheat  and  the  cereals  generally — while  their  effect  is  less 
noticeable  with  plants  naturally  very  leafy.  ...  In  coin- 
cidence with  this  rule,  we  observe  that  the  same  land  which 
causes  cotton  to  "run  to  weed"  will  produce  the  most  abun- 
dant crops  of  com."* 

Nitrate  of  soda,  unless  applied  just  at  the  time  when  the 
crop  is  ready  to  take  it  up,  is  largely  wasted  in  drainage, 
while  ammoniacal  manures,  when  used  for  winter  grain,  are 
best  applied  in  the  autumn.  The  gradual  decomposition^  of 
farm-yard  manures  gives  a  more  constant  supply  of  nitro- 
gen than  the  fertilizers  already  noticed,  and  as  the  fermen- 
tation of  dung  proceeds  but  slowly,  it  is  best  to  apply  it 
when  quite  fresh  in  autumn  or  winter,  allowing  it  to  decom- 
pose in  the  land,  and  to  yield  nitrogen  as  nitrates,  whSn 
required  in  spring  by  the  fresh  growth  of  vegetation.  In 
the  case  of  nitrogenous  organic  materials,  such  as  wool  or 
hair  refuse,  which  take  even  longer  than  farm-yard  manure  ^ 
to  decompose,  it  is  necessary  to  apply  them  some  three  or 
four  months  before  the  seed  is  sown.t 

The  following  table,  taken  from  Hoffmann-Gohren,  (Agrikaltnr  Chemie, 
p.  470,)  shows  the  percentage  of  nitrogen  in  the  various  substances  com- 
monly nsed  as  manure : 

22  to  20  per  cent.  Solphate  of  ammonia. 

17  per  cent.  Best  Peravian  Guano. 

Vi  to  10  per  cent.  Gk>od  Peruvian  guano,  fish  guano,  potash  and  soda  salt- 
petre, hair,  dried  blood,  feathers,  horn,  wool  shear- 
ings, refuse  of  tallow  manufacture. 

*Qeology  of  Mississippi,  p.  226.  , 

fVoelcker,  1.  c. 
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15  to  5  p6r  cent.  Woolen  rags,  bat  gnano,  leather  remnants,  hair  from  tan^ 

nelries,  oil-oakes. 
5  to  2  per  cent.    Flesh,  poadrette,  bone  meal,  blood,  refuse  from  breweries* 
2  to  1  per  cent.    !i)oot,  fish,  pea  straw. 

1  to  1*2  per  cent.    Water  from  gas  works,  nrlne,   dnng  of  sheep,  swine^ 

men,  horses,  turf,  leaves,  stable  mannre,  bone  coal, 
phosphatic  gnano,  regetable  monld,  sediments  from 
sugar  refineries,  herring  brine. 

1'2  to  I'lO  per  cent.    Excrement  of  homed  cattle,  grain,  straw,  oyster  shells, 

saw  dnst,  drippings  from  manure  heaps^ 

(2.)    Phosphcdic  Manures, 

Phosphatic  Guanos.— The  Peruvian  guano  owes  its  liigli 
per  centage  of  nitrogenous  matter  to  the  circumstance  that 
it  has  been  accumulated  in  a  rainless  region.  Of  essentially 
different  composition  are  those  yarieties  of  guano  that  have 
been  accumulated  in  regions  where  rain  falls,  for  there  the 
excrement  of  the  birds  rapidly  undergoes  decomposition, 
and  the  soluble  nitrogenous  matters  thus  produced  are  sulv 
ject  to  constant  leaching  out  by  the  rains,  so  that  an  accu* 
mulation  of  nitrogenous  and  potash  compounds  is  rendered 
impossible. 

Where  these  deposits  lie  upon  limestones,  the  conditions 
are  favorable  to  the  formation  of  lime  phosphate,  which  is 
comparatively  insoluble.  Such  phosphatic  guanos  are 
sometimes  stony,  sometimes  soft  and  pulverulent,  and  mixed 
with  lumps  which  are  similar  to  the  ordinary  Peruvian 
guano.  The  color  is  white  to  chocolate  brown,  and  they  are 
odorless,  or,  at  most,  possess  a  faint  smelL 

Among  the  most  important  of  these  phosphate  guanos 
ore  the  Baker,  Mexillones,  and  Baza  guanos,  the  first  two 
from  the  coast  of  Bolivia,  also  called  Columbian  guanos< 
The  West  Indito  guanos  are  the  Curacoa,  the  Sombrero, 
and  the  Navassa. 

Ouanos  of  this  kind  from  the  African  coast  are  considered 
less  valuable. 

The  Baker  and  Sombrero  guanos  have  the  following  compositions:  * 

Baker  Gnano.  Sombrero  Gnano. 

Nitrogen 0.3 —  1.0  — 

Phosphoric  acid 37.0—40.3  32.5—89.6 

♦       Lime 39.1—43.5  27.7—51.7 

Ash 80.0—89.7  86.0-90.0 


*  Mayer,  Agrikultur  Ghemie,  I,  p.  259. 
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From  this  it  will  be  seen  that  these  guanos  are  essentially 
phosphates  of  lime.  Before  use  as  manure,  it  is  in  all  cases 
necessary  to  treat  them  with  sulphuric  acid  for  the  purpose 
of  converting  the  phosphate  into  super-phosphate,  as  is 
done  also  in  the  case  of  bones.  Many  of  the  high  grade 
super-phosphates,  containing  20  per  cent,  and  upwards  of 
soluble  phosphoric  acid,  are  manufactured  from  Baker- and 
Sombrero  guanos. 

The  Sombrero  and  Navassa  guanos  form  a  transition  to 
the  mineral  phosphates,  in  which  the  organic  origin  is  no 
longer  apparent,  except  in  some  few  cases,  where  a  remnant 
of  carbon  colors  the  phosphate  black.*  The  more  impor- 
tant mineral  phosphates  are  given  below. 

Mineral  Phosphates. — Apatite,  a  phosphate  of  lime,  is  an 
ingredient  of  many  crystalline  rocks;  when  it  occurs  in 
large  masses  it  is  called  phosphorite,  and  when  somewhat 
pulverulent  osteclite.  Deposits  of  this  substance  are  found 
in  Norway,  Canada,  Spain,  Bavaria,  and  other  countries, 
and  lime  phosphate  in  small  quantities  is  a  constituent  of 
many  volcanic  rocks. 

CoprdiUa  are  masses  of  phosphate  of  Ume  derived  from 
the  excrement  of  extinct  animals,  and  are  found  in  consider- 
able quantities  in  England,  Bohemia,  France,  etc.  They 
vary  greatly  in  composition,  and  contain  usually  a  good 
deal  of  iron  oxide  and  alumina.  They  are  used  in  the  man- 
ufacture of  low  grade  super-phosphates,  but  not  directly  on 
the  field  in  the  form  of  powder. 

Phosphate  Rock  of  South  CaroiiTia.— *Beneath  the  soils  and 
river  alluvium  of  certain  parts  of  South  Carolina,  near 
Charleston,  a  stratum,  averaging  perhaps  fifteen  to  eigh^ 
teen  inches  in  thickness,  and  containing  from  50  to  67  per 
cent  of  Phosphate  of  Lime,  is  very  extensively  worked 
and  used  in  the  manufacture  of  super-phosphates  and 
other  artificial  fertilizers.  The  origin  of  this  phosphate 
rock  is  by  some  thought  to  be  from  the  action  of  the  fecal 
matters  of  extinct  land  quadrupeds  upon  beds  of  carbonate 
of  lime,  just  as  the  Baker  guano  is  due  to  a  similar  reaction 
of  the  excrement  of  birds  upon  limestones,  t  * 

*  Hoffmann-  Gohren,  Agrikultur  Chemie,  p.  464. 
f  Holmes,  Phosphate  Bocks  of  8.  C,  p.  39. 
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This  rock  is  mined  and  manufactared  into  fertilizets  by  a 
number  of  companies,  of  which  the  following  are  among  the 
best  known :  Charleston,  Wando,  Etiwah,  Oak  Point,  Ma- 
tine  and  Biyer,  Carolina,  Chicora,  Atlantic^  Stono,  Farmer's 
Palmetto,  Pacific,  Wappoo. 

Phosphate  Bock  of  Florida.-^'Neair  Hawthorne,  Alachua 
county,  Florida,  a  light-colored,  soft  rock,  which  was  quar^ 
ried  for  building  purposes,  was  discovered  by  Dr.  Gteorge 
W.  Hawes,  of  the  National  Museum,  to  contain  a  large  per 
centage  (16)  of  phosphoric  acid,  and  will  no  doubt  in  time 
be  worked  out  for  the  sake  of  this  material.  (For  analysis 
of  this  rock,  see  Census  Report  on  Cotton  Production  in 
Florida,  by  Eugene  A.  Smith,  p.  14) 

There  is  good  reason  for  thinking  that  a  similar  phos« 
phatic  rock  will  yet  be  found  in  Alabama,  a  part  of  whose 
Tertiary  rocks  are  analogous  to  those  of  Florida  in  which 
this  substance  occurs. 

Bones. — -The  bones  of  animals  consist  one-third  of  animal 
matter,  cartilage,  etc.,  and  two-thirds  of  mineral  matter,  the 
greater  part  of  which  is  phosphate  of  lime,  and  about  siic 
to  sev^n  per  cent,  carbonate  of  lime,  and  are  used  as  fertil- 
izers because  of  the  phosphate  of  lime  which  they  contain, 
averaging  about  60  per  ceni  of  their  dry  weight 

For  fertilizing  purposes,  bones  are  used  in  several  ways. 
In  the  first  place,  they  ard  simply  ground  up  and  thus  left 
to  the  influences  of  the  atmospheric  agencies  to  convert 
their  nitrogen  and  phosphoric  acid  into  easily  assimilable 
forms.  The  finer  the  powder,  the  more  rapidly  efficacious 
the  action  of  the  bone  meal. 

In  order  to  obtain  the  bones  in  a  still  finer  state  of  divis^ 
ion,  it  is  customary  to  subject  them  first  to  the  action  of 
super-heated  steam,  by  which  they  are  deprived  of  a  part 
of  the  cartilaginous  matter,  and,  after  drying,  become  very 
much  more  brittle  and  easily  reduced  to  powder.  By  this 
process,  the  content  of  nitrogen  is  somewhat  diminished, 
but  the  powder  is  more  efficacious  because  of  the  finer 
division  of  which  the  steamed  bones  are  capable,  and  also 
because  of  the  greater  susceptibility  to  decomposition  to 
which  the  organic  matter  is  brought  by  the  action  of  the 
steam. 
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Super-phosphates. — ^For  the  purpose  of  making  the  phos^ 
phone  acid  more  available  to  plants,  bones  and  other  phos" 
phates  are  treated  with  strong  acids,  chiefly  sulphuric  and 
hydrochloric,  which  convert  the  basic  or  bone  phosphate  of 
lime  into  the  acid  or  super-phosphate,  producing  at  the 
same  time  chloride  or  sulphate  of  calcium,  according  to  the 
acid  used.  The  gypsum  or  sulphate  of  calcium  (lime)  is 
much  more  beneficial  to  the  soil  than  the  chloride,  and  for 
this  reason  sulphuric  acid  is  much  more  commonly  used  in 
the  manufacture  of  the  super-phosphates. 

Other  methods  of  converting  the  bone  phosphate  into 
super-phosphate  are,  the  fermentation  of  the  bone  dust 
with  urine  or  the  drainings  of  the  manure  pile ;  treatment 
with  caustic  alkalies,  etc. ;  and  recently  it  has  been  shown 
that  fermenting  cotton  seed  convert  bone  dust  into  super^ 
phosphate.  (See  above,  under  Nitrogenous  Manures.)  In- 
stead of  ground  bone,  bone  ash,  bone  coal,  etc.,  are  some- 
times used  in  the  manufacture,  but  in  these  two  forms,  the 
whole  of  the  nitrogen  is  lost,  and  the  product  is  valuable 
solely  on  account  of  its  content  of  phosphoric  acid. 

Action  of  Super-phosphcUes ;  Beductd  or  Reverted  Phoaplio^ 
He  Acid. — The  super-phosphate  is  soluble  in  water,  while 
the  ordinary  bone  phosphate  is  not  When  applied  to  the 
soil,  the  super-phosphate  is  dissolved  by  the  rains,  and  thus 
more  or  less  evenly  disseminated  through  the  soiL  But  in 
contact  with  the  constituents  of  a  normal  soil,  it  is  speedily 
carried  back  into  the  basic  or  insoluble  form. 

The  advantage,  therefore,  of  using  the  soluble  form  is  not 
that  the  phosphoric  acid  is  presented  to  the  roots  of  the 
plant  in  solution,  but  that  when  brought  into  the  insoluble 
form  by  the  chemical  action  of  the  soil  itself,  it  is  in  an  in- 
finitely finer  state  of  division,  and  correspondingly  more 
available  to  the  plant,  than  in  the  finest  powder  attainable 
by  merely  mechanical  means,  and  in  addition,  some  at  least 
of  the  compounds  formed  by  the  phosphoric  acid  with  the 
constituents  of  the  soil,  are  more  easily  soluble,  and  on  this 
account  also  more  assimilable  than  the  bone  phosphate. 

Many  samples  of  super-phosphates  contain,  in  addition  to 
the  phosphoric  acid  soluble  in  water,  a  certain  percentage 
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of  reduced  or  reverted  phosphoric  add,  i,  e.,  phosphoric  acid, 
which,  after  having  been  rendered  soluble  by  the  action  of 
sulphuric  acid,  has  combined  with  iron,  alumina,  or  lime  to 
form  a  phosphate  which  is  no  longer  soluble  in  water,  but 
yet  quite  soluble  in  dilute  acids.  These  constituents  are 
present  in  many  kinds  of  super-phosphates,  and  conse- 
quently a  portion  of  their  phosphoric  is  in  the  reduced  or  re^ 
verted  form. 

By  many  chemists  the  reverted  acid  is  considered  nearly,  if  not  quite,  as 
available  to  the  plant  as  the  soluble,  and  the  value  of  the  manure  is  estima- 
ted from  the  percentage  of  phosphoric  acid  in  both  forms. 

With  an  excess  of  lime  there  is  the  tendency  to  form  still  less  soluble 
compounds,  and' hence  the  mixture  of  lime  with  the  super-phosphates  is  to 
be  avoided. 

The  action  of  the  super-phosphates  is  due  not  only  to  the 
phosphoric  acid^  which  is  a  nutritive  substance,  and  a  true 
plant-food,  but  also  to  the  sulphate  of  lime  or  gypsum, 
which  is  always  produced  in  larg^  proportion  in  the  manu- 
f acture.  The  action  of  gypsum,  as  we  shall  presently  see,  is 
strongly  stimulating. 

The  exclusive  use  of  super-phosphates  will,  in  the  end, 
exhaust  land  of  those  ingredients  of  plant-food  which  the 
manure  itself  does  not  possess,  namely,  potash,  and  to  some 
extent  also,  nitrogen.  To  supply  these  deficiencies,  other 
substances  are  added  to  the  super-phosphate,  such  as  am- 
moniacal  salts  from  gas  works,  greensand,  and  sometimes 
also  the  potash  salts  from  the  German  mines.  Such  mix- 
tures may  contain  all  the  mineral  elements  of  plant-food. 

Preoipitated  Phosphate  of  Lime. — ^This  substance  is  a 
bye-product  in  the  manufacture  of  glue,  and  consists  of  the 
basic  phosphate  of  lime.  It  is  therefore  of  same  composi- 
tion as  ground  bone ;  but  in  some  manufactures  the  much 
more  soluble  neutral  phosphate  is  produced,  containing 
from  35  to  42  per  cent  of  phosphoric  acid,  in  a  form  in 
which  it  is  readily  assimilable  by  the  plant. 

The  phosphates  are  applied  with  great  advantage  to  pas- 
tures, and  those  crops  which  are  cultivated  for  the  roots  or 
tubers,  such  as  turnips,  etc. 
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(3.)    Potash  Manures. 

The  concentrated  potash  manures  are.  alt,  without  exoep** 
tion,  of  purely  mineral  origin,  for  ashes  and  similar  organic 
materials  do  not  contain  such  a  preponderance  of  potash  as 
to  be  ranked  as  specific  potash  manures. 

Potash  Salts. — Since  1858  a  number  of  salts  of  potash 
have  been  exported  from  the  salt  mines  at  Stas^rth  in 
Germany,  where  they  form  the  upper  covering  of  the  rock 
salt  deposit.  The  most  important  of  these  salts  is  Kainite^ 
which  is  double  sulphate  of  potash  and  magnesia,  contain- 
ing from  15  to  18  per  cent  of  potash.  In  addition  to  this 
and  a  number  of  other  naturally  occurring  salts  of  potash, 
many  preparations  containing  a  much  higher  percentage  of 
potash,  are  made  by  concentratii^  the  crude  salts^ 

Ashes. — The  ashes  of  wood  contain  the  highest  percentages 
of  potash,  about  five,  and  about  three  of  phosphoric  acid; 
ashes  of  turf  or  peat  contain  less ;  and  those  of  mineral  or 
stone  coal  almost  none.  The  leached  ashes  of  the  soap 
maker,  though  deprived  of  potash,  still  contain  the  phos- 
phoric acid,  and  are  on  this  account  valuable. 

Organic  Befuse. — ^A  great  variety  of  organic  refuse  mat- 
ters, such  as  oil  cake,  waste  from  sugar  manufactories,  etc., 
contain  small  percentages  oL  potash  and  m^y  be  used  as 
sources  of  this  element. 

Potash  minerals,  such  as  feldspar,  etc.,  have  by  their  dis- 
integration furnished  the  potash  contained  in  the  ordinary 
soils,  and  propositions  have  been  made  to  use  such  minerals 
powdered  up,  as  a  source  of  ^potash  for  agricultural  pur* 
poses,  but  no  profitable  method  is  yet  known. 

Action  of  Potash  Manures. — The  Stassfurth  potash  salts 
act  both  directly,  because  of  their  content  of  potash,  and 
indirectly,  because  of  the  admixture  oi  other  substances, 
such  as  salts  of  magnesia  and  soda,,  by  which  they  are 
usually  accompanied. 

Potash  enters  into  the  composition  of  most  crops,  and 
especially  of  root  crops,  yet  experiments  made  with  special 
potash  manures,  have  shown  that  their  action  depends  very 
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largely  upon  the  character  of  the  soil,  the  weather,  the  man- 
ner of  applying,  and  the  kind  of  the  crop,  and  the  results  in 
consequence,  have  not  always  been  equal  to  the  expeota^ 
tions.  In  general,  potash  acts  favorably  upon  sandy  soils 
and  those  which  have  comparatively  little  absorbing  power^ 
while  the  heavier  soils  are  likely  to  be  deficient  rather  in 
some  of  the  other  elements  of  plant  food,  than  in  potash. 

Whether  or  not  an  application  of  potash  will  be  profita- 
ble, can  probably  be  told  with  certainty  only  by  compara^ 
tive  experiments. 

Potash  manures  are  seldom  used  alone,  but  mostly  in 
composts  with  other  materials,  among  which  lime  has  often 
been  found  advantageous,  as  also  gypsum. 

It  was  remarked  above  that  most  of  the  partial  nutritive 
manures,  contain  othei*  elements  of  plant  food  besides  that 
upon  which  their  specific  action  depends.  The  following 
table,  taken  from  Wolff  (Praktische  Duengerlehre),  shows 
the  chiefly  active  constituent  or  constituents  of  the  nutritive 
manures  above  named : 

(1).  IfUrogen :  Chili  saltpetre,  salts  of  ammonia,  voolen  rags,  desiccated 
flesh,  horn,  hair  from  tanneries,  soot  of  bituminous  coal,  dried 
blood. 

(2).  Phosphoric  acid:  Baker  guano,  MeriUones  guano,  bone  ooal, 
apatite,  phosphorite,  bone  ash  and  the  super-phosphates  de- 
rived from  it,  phosphate  of  lime  from  glue  and  other  teohnical 
works. 

(3).  Potash:  Potashes,  Stassfurth  potash  salts,  soap  boilers*  refuse, 
refuse  from  tartaric  acid  works,  Greensand. 

(4).  Nitrogen  prtdominant,  Phosphoric  acid  subordincOe:  Peruvian  guano, 
fish  guano,  oil-cake,  manures  prepared  from  blood,  urates. 

(5).  Phosphoric  add  predominatU,  Niirogtn  subordinait :  Bone  meal 
steamed  or  treated  with  sulphuric  acid,  Fray-Bentos-  guano, 
ammoniated  super>phosphates,  poudrette. 

(6).     Potash  and  Phosphoric  acid:    Wood  ashes,  potash  super-phosphates. 

(7).    Potash  and  HUrogsn :    Drainings  from  manure  pile.  Potash  saltpetre. 

B.    Indirectly  Acting  6b  Stimulant. 

Under  this  head  are  included  all  those  substances  which 
are  incapable  of  directly  nourishing  plants,  but  which  by  their 
presence  in  the  ground  cause  an  increase  in  the  production. 
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Strictly  speaking,  all  those  substances  which  increase  the 
fertility,  either  by  modifying  the  physical  condition  of  the 
soil,  or  by  reason  of  the  products  arising  from  their  chemi-' 
cal  decomposition  in  the  soil,  in  so  far  as  these  decomposi-^ 
tion  products  are  not  actually  nutritive  salts,  should  be 
classed  with  the  indirectly  acting  manures. 

Action  op  Stimulant  Manures. — ^The  chief  causes  of  the 
efficacy  of  indirectly  acting  manures  have  been  given  by 
Mayer,  as  follows  ;* 

This  action  consists — a,  in  bringing  insoluble  substances 
into  solution,  in  which  form  they  are  rendered  more  avail- 
able to  the  plant ;  b,  in  the  production  in  the  soil  of  several 
other  useful  reactions  of  varied  nature ;  and  c,  in  their 
direct  influence  upon  the  absorption  of  dissolved  salts  by 
the  plant. 

(a).  The  insoluble  plant  food  may  be  brought  into  sedation  by  the  direct 
solvent  action  of  some  of  the  conBtituents  of  the  manure ;  thus,  carbonic 
acid  has  a  solvent  effect  upon  silicates  and  phosphates  ;  and  to  a  similar 
solvent  power,  may  be  ascribed  a  part  of  the  action  of  the  nitrates  and  of 
the  compounds  of  ammoDia. 

(6).  Another,  and  far  more  efScient  way  of  converting  the  insoluble 
plant-food  into  soluble  form,  may  be  made  clear  by  a  review  of  some  of  the 
phenomena  of  absorption  already  spoken  of.  As  the  result  of  a  great  number 
of  experiments  in  absorption,  ft  has  been  estaUisbed  that  the  fixation  of 
substances  absorbed  by  the  soil,  is  neUher  complde  nor  permanerUy  and  that 
by  means  of  large  quantities  of  water  they  may  in  some  measure  be  again 
washed  out  of  the  soil ;  and  if  instead  of  pure  water,  strong  solutions  of 
other  bases  be  used,  the  quantity  of  the  absorbed  substances  removable  from 
the  soil  by  such  solutions  is  very  materially  increased.  It  follows  from  this 
that  any  base  that  has  been  absorbed  by  the  soil  can  be  removed  therefrom 
partly,  or  entirely,  by  any  other  base,  which  is  absorbed  in  its  stead.  To^ 
illustrate  :  if  a  soil  be  acted  on  by  solution  of  a  pota^  salt,  the  latter,  or  a 
part  of  it,  will  be  absorbed,  or  become  partially  insoluble,  and  for  every 
equivalent  of  potash  absorbed  an  equivalent  portion  of  some  other  base 
previously  in  the  soil  will  be  released. 

Now,  if  a  large  quantity  of  a  solution  containing  lime  be  added  to  the 
soil  thus  charged  with  potash,  the  very  reverse  reaction  will  take  place  ; 
namely,  a  part  of  the  potash  will  be  released,  and  in  its  stead  a  portion  of 
lime  will  be  retained  in  the  soil.  A  similar  reaction  takes  place  whenever 
an  ordinary  manure  is  applied  to  a  soil  containing  certain  bases  in  a  state  of 
absorption.  And  thus  •  an  application  of  lime,  for  instance,  becomes  in  re- 
ality equivalent  to  a  manuring  with  potash,  ammonia,  etc.,  inasmuch  as 
these  bases  (present  in  the  soil,  but  in  insoluble  form,)  are  set  free  by  its 
means. 


•Agrikultur  Chemie,  II,  p,  280. 
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(c).  Another  usefol  reaction  produoed  in  the  soil  by  certain  manares,  de- 
pends npon  their  power  of  removing  or  transposing  the  absorbed  plant-food 
from  one  layer  of  the  soil  to  another.  Under  ordinary  circnmstances,  when 
a  nutritTe  manure  is  applied  to  the  soil,  its  stock  of  plant-food  is  mostly 
absorbed  or  fixed  in  the  upper  portion  of  the  soil,  and  is  of  course  of  use 
to  those  plants  only  whose  roots  spread  in  that  particular  layer.  Now  when 
a  manure,  such  as  lime,  is  added,  the  soluble  salts  of  lime  fill  the  upper 
layers  of  the  soil,  setting  free  the  nutritive  salts  previously  absorbed  there, 
and  these  then  sink  to  the  deeper  strata  before  being  again  fixed  by 
absorption. 

The  consequences  of  this  to  those  plants  with  deeply  penetrating  roots 
can  easily  be  seen.  The  efficacy  of  certain  classes  of  manures  has  been 
ascribed  to  this  action. 

id).  And  lastly,  as  the  result  of  a  number  of  experiments  upon  the  con- 
ditions affecting  the  absorption  of  nutriment  by  plants,  it  has  been  shown 
that  the  assimilation  of  any  mineral  constituent  can  be  greatly  increased  by 
the  presence  in  the  soil  at  the  same  time,  of  some  other  nutritive  salt. 

This  peculiarity  cannot  fail  to  be  of  importance  in  connection  with  the 
action  of  many  manures. 

With  these  general  principles  in  mind  the  explanation  of  the  mode  of 
operation  of  certain  indirectly  acting  manures  will  be  more  easily  under- 
stood. 

(1.)     CarboTuioeoua  Manures. 

Humus. — ^For  a  long  time  this  substance  was  thought  to 
be  a  direct  nutriment  of  plants,  and  only  after  closer  study 
was  the  real  cause  of  its  action  revealed  as  being  due  to  the 
changes  produced  by  it  in  the  physical  structure  of  the 
soil,  and  especially  to  the  plant-food  set  free  and  rendered 
available  during  the  process  of  its  decay.  The  significance 
of  humus  as  a  soil-constituent  has  already  been  spoken  of 
at  length  and  need  not  be  repeated  here. 

(2.)     Calcareous  Manures. 

Gypsum. — Gypsum  is  composed  of  two  substances,  both 
of  which  serve  as  direct  nutriment  of  plants,  viz.,  sulphuric 
acid  and  lime,  and  a  part  at  least,  of  its  manuring  effect  may 
be  ascribed  to  this,  which  is,  however,  not  the  sole  cause, 
since  it  brings  about  good  results  even  when  the  soil  is  by 
no  means  deficient  either  in  lime  or  sulphuric  acid.  A  per- 
fectly satisfactory  explanation  of  the  action  of  gypsum 
seems  not  yet  to  have  been  given. 

Liebig  and  his  foUowers  considered  the  manuring  force  of  gypsum  to  be 
chiefly  owing  to  its  power  of  absorbing  ax^^  4xing  the  yolatile  salts  of  am- 
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moniEy  and  its  nsefalness  in  this  respect  cannot  be  denied,  especially  when 
it  is  used  in  composting  with  stable  manure,  etc. ;  but  since  the  soil  already 
contains  constituents  which  are  competent  to  absorb  all  the  ammonia  salts 
which  are  washed  into  it  by  rain,  etc.,  the  adequacy  of  this  theory  has  been 
called  in  question. 

Another  explanation  is  based  upon  the  principles  set  forth  above.  Gyp- 
sum is  a  soluble  salt  of  lime,  and  when  applied  to  the  soil  the  lime  replaces 
the  absorbed  bases,  which,  in  so  far  as  they  are  nutritive  substances,  are  thus 
placed  at  the  disposal  of  the  plants.  In  this  way  an  application  of  gypsum 
acts  like  manuring  with  potash,  etc.  And  still  further,  the  potash  or  other 
nutritive  element  thus  released  is  distributed  in  solution  to  other  strata  of 
the  soil  than  those  in  which  it  was  first  absorbed,  and  may  thus  be  brought 
within  reach  of  deeply  penetrating  roots.  And  another  possible  cause 
of  the  efficacy  of  gypsum,  may  be  found  in  the  circumstance,  well  estab- 
lished by  experiment,  that  the  presence  of  gypsum,  as  well  as  of  nitrate  of 
lime,  causes  potash  salts  to  be  more  readily  assimilated  by  the  roots  Of 
plants. 

Heiden*  has  spoken  of  still  another  respect  in  which  gypsum  may  exert 
a  favorable  action  upon  the  growth  of  plants,  based  upon  the  circumstance, 
that  by  a  concentration  of  the  soil  fluids,  the  transpiration  of  moisture 
through  the  leaves  of  plants  is  diminished,  so  that  an  application  of  gypsum 
will  enable  a  crop  to  withstand  longer  the  effects  of  drouth. 

So  much  for  the  theories  which  have  been  advanced  as  to 
the  mode  of  action  of  gypsum.  Practical  experience  has 
shown  that  gypsum  benefits  only  those  soils  which  are  in 
moderately  good  condition,  and  not  those  that  have  been 
worn  out,  probably  because  of  the  absence  of  those  elements 
of  plant-food  in  absorbed  state,  which  it  is  capable  of  bring- 
ing into  solution  in  the  manner  above  described  Gypsum 
produces  its  best  effects  when  used  as  manures  for  deep- 
rooted  plants,  probably  because  by  its  action  the  absorbed 
plant-food  is  removed  from  the  upper  to  the  lower  layers  of 
the  soiL  The  facts  that  gypsum  is  a  special  manure  for 
pease  and  other  leguminous  plants,  while  it  is  useless  for 
cereals,  are  not  so  readily  explained  by  any  of  the  theories 
advanced.  The  effects  of  gypsum  are  best  secured  upon 
moderately  deep,  warnj  soils,  with  plenty  of  vegetable  mat- 
ter, and  in  moist  and  warm  seasons,  and  in  many  respects, 
it  is  more  profitable  to  use  it  in  connection  with  stable 
manure  than  alone. 

Gypsum  occurs  naturally  in  deposits  of  considerable  ex- 
tent, from  which  it  is  mined  and  used  without  further  pre- 
paration except  grinding  to  powder ;  or  else  it  i^  first  burned, 

•DuengorJehre,  II.  p.  449, 
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hj  whioh  the  combined  water  is  driven  off,  increasing  the 
realative  percentage  of  the  effective  portion.  Snlphate  of 
lime  is  a  bye-product  of  many  technical  works,  and  as  we 
have  already  seen,  a  constituent  of  all  super-phosphates. 

The  gypsum  deposits  of  the  Tertiary  formations  of  Ala- 
bama have  been  described  in  the  special  part  of  this  report, 
and  it  is  to  be  wished  that  the  attention  of  farmers  be  turned 
to  the  great  benefits  to  be  derived  from  the  proper  use  of 
this  material. 

Quick  Lime;  Carbonate  of  Ldce;  Mabl. — ^The  action  of  all 
these  substances  is  the  same,  and  they  may  therefore  be 
treated  together.  Quick  lime,  when  brought  upon  the  soil  is 
very  speedily  converted  into  the  carbonate  by  the  action  of 
the  carbonic  acid  of  the  atmosphere,  and  the  main  advan- 
tage in  its  use  is  the  fine  state  of  pulverization  which  it 
takes  on  in  the  course  of  slaking,  by  reason  of  which  its 
uniform  distribution  over  the  land  is  more  easily  secured. 

Lime  increases  the  fertility  of  the  soil  by  indirect  means 
chiefly,  for  it  does  no  good  upon  land  which  has  not  already 
a  sufficiency  of  plant  food,  and  it  increases  the  yield  with- 
out at  the  same  time  increasing  the  amount  of  lime  salts  in 
the  crop.  But  on  the  other  hand,  it  is  a  necessary  constitu- 
ent of  all  plants ;  most  soils,  however,  contain  sufficient  lime 
for  the  actual  needs  of  plants  in  this  respect. 

Effects  of  Lime. — The  principal  effects  of  lime  upon  soils 
may  be  summed  up  as  follows :  Caustic  lime  has  the  power 
of  greatly  accelerating  the  decomposition,  both  of  mineral 
and  of  vegetable  matters,  and  applied  to  the  soil,  it  brings 
about  those  changes  in  a  comparatively  short  period  which, 
in  the  natural  course  of  events,  would  extend  over  several 
years.  It  is  thus  seen  to  be  a  strong  stimulant,  rapidly 
draining  the  soil,  by  increasing  the  availability  of  its  stock 
of  plant  food.  And  like  gypsum  it  acts  by  introducing  into 
the  soil,  a  soluble  salt  of  lime  which  displaces  and  brings 
into  solution  other  absorbed  salts  of  the  soil,  and  causes 
their  more  perfect  distribution  in  its  different  layers. 

Lime  is  also  beneficial  in  keeping  down  the  growth  of  a 
variety  of  weeds,  by  stimulating  the  cultivated  crop.  It  has, 
further,  the  effect  of  improving  the  physical  qualities  of 


136  BIENNIAL  REPORT  OF  THE  STATE  0E0L00I8T. 

heavy  claj  soils,  making  them  more  porous,  and  less  liable 
to  work  up  into  a  plastic  mass  when  wet. 

One  of  the  most  important  qualities  of  lime,  from  an  agri- 
cultural standpoint,  however,  is  found  in  its  action  upon 
vegetable  matter.  This  organic  matter  in  the  soil  is  of  ad- 
vantage chiefly  because  the  products  of  its  decay,  carbonic 
acid  and  nitrogenous  compounds,  are  important  constituents 
of  plant-food,  and  at  the  same  time  act  energetically  upon 
the  still  undecomposed  mineral  constituents  of  the  soil, 
breaking  them  down  and  rendering  available  their  content 
of  plant-food.  Lime  promotes  the  rapid  decay  of  vegetable 
matter  and  its  conversion  into  humus,  the  presence  of  which 
in  the  soil  is  usually  indicated  by  the  dark  or  black  color. 
The  prevalence  of  this  dark  color  in  limy  soils  which  have 
a  sufficient  supply  of  vegetable  matter,  has  no  doubt  been 
observed  by  every  one. 

The  explanatdoQ  of  this  rapid  action  of  lime  may  be  found  in  the  ciroum- 
stance  that  the  humcUes,  i,  e.,  the  compounds  of  a  humic  acid  with  the  bases, 
are,  in  presence)  of  moisture,  more  easily  oxidized  than  are  the  humus  sub- 
stances alone. 

Lime  is,  of  all  the  bases,  that  one  which  is  to  be  had  in  greatest  quantity 
and  at  lowest  price,  and  is  moreover  less  caustic  in  its  action  upon  tender 
plants  than  other  bases  which  might  exert  a  similar  action  upon  vegetable 
matter. 

A  certain  amount  of  humus  is  a  constituent  of  every  good  soil,  and  when 
the  use  of  lime  by  too  greatly  accelerating  its  decay  would  reduce  it  too 
much,  it  is  to  be  avoided. 

Soils  which  contain  a  sufficient  quantity  of  humus  are,  on  account  of 
their  dark  color,  readily  warmed  by  the  sun's  rays,  and  this  is  a  great  ad- 
vantage in  cool  climates  ;  and  soils  rich  in  humus  are  at  the  same  time  the 
best  absorbers  and  retainers  of  moisture,  which  in  dry  localities  is  of  advan- 
tage to  the  plants  growing  upon  the  soils  ;  and  further,  vegetable  matter 
loosens  and  improves  heavy  clay  soils. 

Too  great  a  proportion  of  humus,  on  the  other  hand,  is  a  disadvantage, 
and  in  nioist  climates  it  is  the  cause  of  excessive  wetness  of  the  soil.  In 
such  cases  all  the  pores  of  the  soil  are  permanently  filled  with  water  to  the 
exclusion  of  air,  the  decay  of  the  vegetable  matter  is  retarded,  and  takes  on 
a  form  which  results  in  the  production  of  the  so-called  ''sour  humus," 
which  is  so  unfriendly  to  all  cultivated  planta.  Lime  is  one  of  the  best 
materials  for  correcting  this  acidity,  and  in  connection  with  proper  drainage 
hastens  the  decay  of  the  excess  of  organic  matter,  and  thus  contributes  no 
little  to  the  conversion  of  a  useless  bog  into  a  fertile'  field.  The  analyses  of 
Dr.  Hilgard  have  shown  that  sour  soils  are  deficient  in  lime,  lacking  even 
the  small  percentage  required  fully  to  supply  the  needs  of  plants  as  nutri- 
ment. 

In  those  sections  whose  soils  are  generally  deficient  in  lime,  the  humus 
substances  contained  in  the  soils  pass  into  solution,  imparting  to  the  waters 
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of  oreeksy  and  branches,  a  coffee-brown  color.  This  may  be  noticed  in 
many  places  in  the  southern  connties  of  the  State,  and  even  in  some  parts 
of  central  Alabama,  especially  in  the  piny  woods.  The  presence  even  of 
small  quantities  of  lime  renders  these  humus  bodies  insoluble  in  water, 
hence  the  remarkable  clearness  of  the  water  of  limestone  springs. 

A  soil  permanently  charged  with  water  is  liable  to  another 
evil,  namely,  the  formation  of  the  ferrotis  salts,  which  are  so 
injurious  to  all  forms  of  vegetable  life.  Through  the  agency 
of  lime,  such  salts  are  decomposed,  with  the  formation  of 
sulphate  of  lime  and  ferrous  hydrate,  which  is  highly 
oxidizable  and  passes  rapidly  into  ferric  hydrate,  a  useful 
ingredient  of  a  cultivated  soiL 

Lime  has  also  apparently  the  effect  of  causing  the  soil  to 
absorb  and  retain  for  the  use  of  certain  classes  of  plants, 
soluble  silica,  which  soils  very  rich  in  humus  seem  to  be 
incapable  of  doing.* 

It  is  a  matter  of  observation  that  lime  does  not  remain  permanently  in 
the  soil,  but  is  washed  out  by  rains.  In  consequence  of  this,  soils  which 
have  been  derived  from  disintegration  of  limestones  contain  often  less  than 
one  per  cent,  of  lime.  The  lime  which  has  been  applied  as  manure,  also 
sinks  into  the  soil  and  often  accumulates  in  a  layer  several  inches  below  the 
surface. 

To  attain  the  same  ends  as  are  accomplished  by  the  use 
of  quick  lime  or  carbonate  of  lime,  marls  have  long  been  in 
use  in  many  countries.  Strictly  speaking,  a  marl  is  a  cal- 
careous clay,  but  the  name  has  often  been  extended  so  as  to 
include  also  calcareous  sands,  shell  deposits,  and  the  like. 
The  application  of  marl  has  therefore  sometimes  the  effect 
of  producing  a  mixture  of  soils,  and  from  this  point  of  view, 
may  cause  a  desirable  change  in  the  physical  qualities  of 
the  soil,  as  when  a  clay  marl  is  spread  upon  a  sandy  soil,  or 
a  sandy  marl  upon  a  heavy  clay  soil.  In  addition  to  this, 
marls  have  often  notable  quantities  of  some  of  the  elements 
of  plant  food,  which  are  not  only  added  to  the  soil  upon  its 
application,  but  these  nutritive  elements  of  the  marl,  from 
the  action  of  the  lime  from  time  immemorial,  are  in  a  con- 
dition at  once  to  be  appropriated  by  the  plant  This  will 
explain  why  the  addition  of  marl  may  sometimes  prove 
beneficial  even  when  there  is  no  deficiency  of  lime  in  the 

*Hilgard,  Geology  of  Mississippi,  p.  229. 
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soil,  and  when  it  contains  a  relatively  larger  percentage  of 
nutritive  elements  than  does  the  marl  itself.* 

From  what  has  been  said  it  will  be  seen  that  marling  can 
bj  no  means  be  looked  upon  as  a  substitute  for  other 
manures,  but  that  it  makes  a  soil  momentarily  richer,  or 
rather,  more  productive,  but  at  the  same  time  hungrier; 
and  only  permanently  fertile,  when  this  hunger  is  regularly 
satisfied  by  the  addition  of  nutritive  manures.t 

In  the  case  of  marls  which  contain  a  large  percentage  of 
other  substances  besides  the  lime,  an  overdose  is  not  easily 
e£Eected,  but  it  is  very  different  with  pure  lime. 

From  the  chief  mode  of  action  of  lime  as  above  explained, 
it  will  be  seen  that  it  has  the  effect  mainly  of  rendering 
quickly  available  the  nutritive  matter  already  contained  in 
the  soil,  and  hence  the  frequency  of  application,  and  the 
quantity  to  be  used,  will  depend  mainly  upon  the  quality  of 
the  soil  If  this  is  naturally  strong  and  contains  much  veg- 
etable matter,  a  heavy  dressing  of  marl  repeated  every  few 
years  will  not  be  out  of  place,  especially  if  compost  or  sta- 
ble manures  be  used  in  connection  with  it 

In  the  special  part  of  this  Beport,  I  have  given  a  tolera- 
bly full  account,  accompanied  by  analyses,  of  the  various 
marls  occurring  in  the  Tertiary  formations  of  Alabama. 

(3.)     Saline  Manures. 

Common  Salt. — For  the  great  majority  of  plants,  neither 
chlorine  nor  sodium  can  serve  as  nutriment,  and  it  therefore 
follows  that  any  benefit  derived  from  the  application  of  salt 
as  a  manure  must  arise  from  its  indirect  action. 

A  solution  of  salt  applied  to  a  soil  which  has  other  bases 
absorbed,  will,  in  the  manner  already  explained  above,  set 
free  these  bases  (lime,  magnesia  and  potash),  while  an 
equivalent  proportion  of  sodium  will  be  absorbed  in  their 
place.  In  this  way,  the  soil  may  be  enriched  by  the  nutri- 
tive elements  thus  brought  into  solution,  and  rendered  more 
available. 

By  direct  experiment,  it  has  been  shown  that  a  solution  of  salt  has  the 
power  of  extracting  from  a  soil  a  much  larger  proportion  of  its  absorbed 

•Hilgard,  Geology  of  Mississippi,  p.  230. 
t  Mayer,  Agrikoltur  Ghemie,  II,  p.  293. 
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bases  than  has  pure  water,  so  that  there  can  be  no  doubt  of  its  efficacy  in 
this  respect.  Other  experiments  hsTe  proven  that  manuring  with  salt  alone, 
in  many  cases,  very  materially  increases  the  yield  of  a  field';  but  on  the 
other  hand,  there  are  not  wanting  experiences  which  show  directly  the  oon- 
trary. 

It  has  been  said  already  that  manj  chlorine  compounds, 
and  especially  those  of  magnesia  and  lime,  are  directly  in- 
jurious to  vegetable  life ;  and  if  the  conditions  are  present 
in  the  soil  for  the  formation  of  such  compounds  by  the 
use  of  salt,  it  may  easily  happen  that  the  favorable  ac- 
tion above  mentioned  may  be  entirely  neutralized,  and  even 
outweighed  by  the  evils  arising  from  the  formation  of  the 
chlorides  named. 

These  general  principles  will  serve  to  explain  the  great 
variety  of  opinion  existing  as  to  the  expediency  of  using 
salt  as  manure.  Numerous  field  experiments  have  shown 
that  greater  yields  are  usually  obtained  by  using  salt  in 
connection  with  ammonia  salts  and  nitrates,  than  by  using 
these  nitrogenous  manures  alone.  A  satisfactory  explana- 
tion of  this  has  not  been  given,* 

Other  Salts. — A  part  of  the  action  of  the  nitrates  of 
soda  and  potash,  already  spoken  of  as  nutritive  manures,  is 
also  indirect  and  anal<^ous  to  that  of  common  salt. 


General  Principles  Governing  the  Use  op  Manures. 

It  is  almost  self-evident  that  the  permanent  maintenance 
of  the  fertility  of  the  soil  involves  the  complete  restoration 
to  it  of  all  those  ingredients  withdrawn  in  the  removal  of 
crops.  But  when  and  hmo  this  return  is  to  be  made  are 
questions  which  deeply  concern  every  one  who  is  dependent 
upon  the  products  of  the  soil  for  his  support. 

It  has  been  said  that  "  the  true  economical  principle  of 
manuring  is  to  supply  the  soil  with  the  element  or  elements 
in  which  it  is  relatively  deficient,  in  respect  of  the  require- 
ments of  the  crop  it  is  intended  to  grow." 

To  add  potash,  for  instance,  to  a  soil  which  has  already 

♦Mayer,  Agrikultur  Chemie,  II,  p.  297. 


140  BIENNIAL  REPORT  OF  THE  STATE  GEOLOGIST. 

enough  of  that  element  to  meet  the  wants  of  a  growing 
crop,  is  practically  to  waste  it 

It  would  appear  to  be  a  comparatively  easy  matter,  know- 
ing the  chemical  composition  of  a  crop,  and  of  the  soil  upon 
which  it  was  to  be  cultivated,  to  prepare  a  manure  which 
would  exactly  meet  the  demands  made  upon  it ;  yet  expe- 
rience has  shown  that  while  plants  of  necessity  require  for 
their  growth  aU  the  ingredients  which  enter  into  their  com- 
position, different  families  of  plants  have  very  different  ca- 
pacities for  appropriating  the  plant-food  actually  presented 
to  them. 

A  knowledge,  therefore,  of  the  requirements  of  the  va- 
rious cultivated  crops  can  only  be  obtained  by  a  close  and 
careful  study  of  their  behavior  under  varying  conditions. 

Messrs.  Laves  and  Gilbert,  of  Bothamsted,  have  conducted  for  many 
years  a  series  of  field  experiments  with  different  crops,  some  of  the  results 
of  which  I  shall  briefly  present  here.  The  experiments  proved  that  while 
the  cereals  are  the  least  nitrogenous  of  all  the  crops,  they  stand  in  most  need 
of  artificial  supplies  of  nitro$(en,  and  analyses  of  the  soils  from  fields  in 
which  wheat  yielded  a  very  poor  crop  still  showed  the  presence  of  consider- 
able quantities  of  nitrogen. 

The  cereals,  therefore,  compared  with  other  crops,  have  very  litHe  power  of 
assimUaUng  nitrogen,  and  can  make  use  of  only  a  part  of  that  actually  sup- 
plied to  them  in  manure,  the  rest  being  either  fixed  in  the  soil  or  washed 
out  by  rains  into  the  drain  water  and  thence  into  the  sea,  where  it  may 
serve  to  support  various  forms  of  marine  life,  while  temporarily  at  least  lost 
to  land  plants;  and  on  account  of  the  great  solubility  of  nitrogenous  ma- 
nures, they  should  be  applied  only  when  the  plant  is  at  a  stage  to  appro- 
priate them  at  once. 

The  leguminous  plants,  such  as  clover,  beans,  etc.,  on  the  other  hand, 
contain  a  large  amount  of  nitrogen;  yet  they  are  weU  able  to  supply  them- 
selves with  this  element  from  soils  incapable  of  producing  a  good  crop  of 
wheat  without  addition  of  nitrogenous  manures.  Application  of  nUrogejious 
manures  produced  no  effect  upon  the  bean  and  clover  crops,  while  addi- 
tion of  potassium  salts  produced  the  greatest  yield.  The  experiments  fur- 
ther showed  that  upon  some  lands  it  became  impossible  after  a  time  to  pro- 
duce good  crops  of  leguminous  plants,  even  with  large  quantities  of  every 
kind  of  manure. 

Experiments  with  root  crops,  such  as  turnips,  showed  that  these,  while 
containing  a  large  proportion  of  potash,  are  comparatively  littie  benefited 
by  manures  containing  this  element,  as  they  appear  to  be  amply  able  to 
supply  themselves  with  what  they  need  of  potash  from  almost  any  moder- 
ately good  soil. 

The  best  returns  were  had  from  the  application  of  phosphates,  especially 
when  mixed  with  nitrogenous  manures.  Another  point  brought  out  in  these 
experiments  was  that  the  proportion  of  leaf  to  the  root  was  greaUy  increased 
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with  increase  of  the  quantity  of  nitrogen  in  the  manure.  The  turnip  has 
its  weakest  point  in  its  inability  to  appropriate  the  phosphoric  acid  of  the 
soil,  and  as  soon  as  the  soil  becomes  partially  exhausted,  nitrogenous  ma-* 
nures  produce  little  efifect,  unless  phosphates  are  also  added;  but  on  the 
other  hand,  turnips,  like  the  leguminous  plants,  have  great  power  of  appro-, 
priating  the  nitrogen  of  the  soil. 

Beet  roots  are  like  the  turnips,  compaiatively  indifferent  to  the  alkaline 
manures,  but  unlike  them,  are  capable  of  supplying  tliemselves  from  the 
soil  with  what  they  need  of  phosphoric  acid,  and  are  generally  benefited 
by  the  addition  of  nitrogenous  manures  to  the  soil< 

In  the  nature  and  quantity  of  the  residues  left  after  the 
harvest,  crops  differ  very  widely  from  each  other.  Turnips 
and  beets  leave  very  little,  as  their  rootlets  are  small,  while 
clover  and  beans,  with  their  deeply  penetrating  roots,  leave 
large  residues  which  may  be  of  great  value  to  the  succeed- 
ing crop.  Leguminous  plants  are  hence  generally  consid- 
ered to  be  of  great  service  in  bringing  up  from  the  subsoU 
large  quantities  of  plant-food,  and  leaving  it  in  the  top  soil 
Wfiere  it  may  be  utilized  by  some  other  crop.  The  amount 
of  nitrogen  which  these  plants  are  capable  of  assimilating, 
as  has  been  seen  above,  is  so  great  as  to  lead  to  the  belief 
in  some  quarters  that  they  are  capable  of  appropriating  this 
element  directly  from  the  atmosphere — a  conclusion  called 
in  question,  however,  by  the  majority  of  chemists. 

The  experiments  at  Bothamsted  and  elsewhere  have  fur- 
iher  made  it  clear  that  in  order  to  produce  a  certain  increase 
in  the  crop,  the  quantity  of  manure  used  must  be  greatly  in 
excess  of  the  amount  which  can  be  assimilated  by  the  crop, 
since  it  is  impossible  that  all  the  manure  employed  should 
come  in  contact  with  the  roots  of  the  plants.  The  least 
waste  is  experienced  when  the  manure  is  used  in  the  liquid 
form  or  applied  in  the  state  of  fine  powder,  or  else  when  the 
manure  is  strewn  in  drills  so  as  to  concentrate  it  near  the 

seed.* 

That  part  of  the  manure,  with  the  exception  of  the  nitro- 
gen, which  is  in  excess  of  the  requirements  of  the  present 
crop,  will  be  accumulated  in  the  soil  for  the  benefit  of  some 
succeeding  crop,  at  the  same  time  improving  the  general 
condition  of  the  land.  In  order  not  to  waste  the  manure, 
or  let  it  lie  too  long  without  returns,  special  manuring  to 


*£ncyclopsBdia  of  Chemistry,  Article  "Manure. 
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meet  the  special  requirements  of  each  particular  crop,  is  of 
course  the  system  which  most  commends  itsell  And  to  ap- 
ply this  principle  intelligibly,  the  characters  of  the  particu- 
lar field,  as  well  as  of  the  particular  crop,  must  be  studied. 
This  knowledge  can  best  be  gained  by  field  experiments  on 
a  small  scale,  which  any  farmer  may  carry  out,  and  from 
which  he  may  learn  with  certainty  whether  or  not  a  certain 
application  of  manure  will  be  profitable  on  his  own  land. 

Means  of  Estimating  the  Value  of  a  Soil. 

The  practical  value  of  all  our  knowledge  of  the  origin  and 
formation  of  soils,  of  their  physical  and  chemical  proper- 
ties, and  of  their  varied  relations  to  the  vegetable  world, 
lies  in  its  application  in  forming  a  correct  estimate  of  the 
value  of  soils  for  agricultural  purposes ;  in  ascertaining  their 
natural  capabilities  and  deficiencies,  and  in  suggesting  the 
means  by  which  their  productiveness  may  be  increased.    <*» 

To  the  farmer,  a  soil  is  valuable  in  proportion  to  its 
capacity  for  producing  with  the  least  outlay  of  money  or 
labor,  an  amount  of  vegetable  matter  which  may  be  used  as 
food,  or  otherwise  turned  to  account ;  and  in  estimating  its 
worth,  regard  must  be  had  to  all  the  conditions  which  in 
any  way  influence  the  fertility  of  the  soil,  and  the  realiza- 
tion of  profit  upon  its  productions. 

Conditions  of  Fertiuty. — ^The  circumstances  which  affect 
the  soil's  capacity  in  these  respects,  are  either  external  to  it, 
or  they  reside  within  it. 

1.  The  external  conditions  are  climate  and  the  inclina^ 
tion  or  slope  of  the  ground.  The  climate  depends  upon  the 
latitude,  the  elevation  above  the  sea,  the  topography,  the 
proximity  to  the  sea  or  to  other  bodies  of  water,  the  annual 
rainfall,  etc.  These,  so  far  as  Alabama  is  concerned,  have 
been  spoken  of  in  some  detail,  further  on  in  the  Special  part 
of  this  Beport.  The  slope  of  the  field  is  plainly  of  impor- 
tance, for  with  an  angle  greater  than  20  degrees,  cultivation 
becomes  difficult,  and  with  much  greater  angles,  impossible. 

2.  The  internal  conditions  which  determine  the  pro- 
ductiveness of  a  soil,  are  its  physical  properties,  and  its 
chemical  composition. 


ItBTfiODS  or  SOIL  tNTESnOATIOH.  143 

It  can  obviously  form  no  part  of  the  plan  of  the  present 
report  to  give  in  detail  any  of  the  yariotts  methods  which 
have  been  proposed  and  practiced  with  a  view  to  investi- 
gate the  qualities  of  the  soil,  except  in  so  far  as  may  be 
needed  to  enable  the  reader  to  interpret  for  himself  much  of 
the  work  presented  in  the  sequel 

Methods  of  Soil  Investigation. — The  usual  methods  of 
son  investigation  belong  to  the  following  classes :  1.  Determ- 
ination of  its  physical  properties ;  2.  Mechanical  Analysis ; 
3.  Chemical  Analysis;  4  Inferences  from  its  actual  pro- 
ductions, either  natural  or  under  artificial  conditions. 

(1)  DetermincUion  of  Physi<xil  Properties. — 'Many  of  the 
physical  qualities  of  soils  are  approximately  learned  by 
careful  observation,  and  without  any  experimental  tests. 
Where,  however,  accurate  information  is  required,  special 
tests  are  made  to  determine  the  specific  gravity^  the  permea-- 
bilityy  the  reterUiveness  of  moisture^  the  capacity  for  condensing 
moisture  from  the  atmosphere,  the  capillary  power,  absorption 
and  retention  of  heat,  porosity,  closeness,  adhesiveness,  etc.,  by 
methods  which  are  fully  described  in  most  text  books  of 
Agricultural  Chemistry. 

Of  these  special  tests,  only  one  has  been  made  use  of  in 
the  soil  investigations  with  which  this  report  is  concerned, 
viz:  that  of  the  hygroscopic  moisture.  This  is  determined 
by  exposing  for  at  least  twenty-four  hours,  to  an  atmosphere 
saturated  with  moisture,  a  thin  layer  of  the  finer  portion  of 
the  soil,  and  expelling  the  moisture  thus  absorbed  by  heat 
which  does  not  exceed  400  degrees  of  Fahrenheit.  From 
the  loss  in  weight  thus  produced,  the  percentage  of  moisture 
absorbed  may  then  be  reckoned.  These  determinations 
have  been  made  for  all  the  soils  whose  analyses  appear  in 
the  Second  part  of  this  Report. 

(2)  Mechanical  Analysis.-^We  have  seen  above,  that  those 
qualities  which  fit  a  soil  to  give  support  to  the  plant,  and 
to  act  as  a  store-house  of  plant-food,  and  to  serve  it  out  as 
needed,  are  determined  in  great  measure  by  the  relative 
proportion,  and  the  mechanical  condition,  of  the  predomi- 
nating constituent,  whether  it  be  humus,  clay,  sand,  or  lime. 


144  BIENNIAL  BSPOBT  OF  THE  STATE  GEOLOGIST. 

To  separate  a  soil  into  its  constituent  parts  is  to  gain  im- 
portant knowledge  as  to  its  fitness  as  a  bearer  of  vegetable 
life ;  "is,"  to  use  the  words  of  Knop,  "to  a  certain  extent 
to  make  it  transparent"  This  separation  is  effected  by 
means  of  mechanical  analysis. 

To  this  end  the  soil  sample  is  brought  upon  a  sieve  with  meshes  three 
millimetres  in  diameter;  all  that  passes  throagh,  is  called  the^Tie-ear^,  that 
which  remains  is  the/rafnetcarik,  which  is  still  farther  divided  by  means  of 
sieves  with  meshes  of  varying  size, into  gravel,  etc.,  each  of  which  is  examined 
as  to  its  composition,  i.  6.,  whether  it  consists  of  fragments,  of  minerals  or 
rocks  capable  of  atill  farther  decomposition  and  thus  of  servin  g  as  a  reserve 
of  plant-food,  or  of  fragments  no  longer  capable  of  alteration.  The  fine- 
earth  is  then  osaally  separated  by  means  of  some  form  of  elatriating  appa- 
ratas  into  grits,  sand,  fine  sand,  silt,  and  clay.  In  this  apparatas  the  sepa- 
ration  is  made  by  flowing  water  asually,  the  sediments  of  different  kinds 
coming  to  rest  in  j>osition8  determined  by  their  relative  sizes.  It  is  obvi- 
oasly  of  great  importance  to  know,  also,  the  chemical  and  mineralogical 
composition  of  the  coeapet  and  of  the  finer  portions  of  the  soil.  The  qaality 
of  the  former  can  generally  be  determined  by  simple  inspection  and  a  few 
chemical  tests,  while  a  more  caref al  and  detailed  examination  is  needed  to 
give  definite  information  respecting  the  composition  of  the  fine-earth. 

In  Knop's  method  of  examination  of  the  fine-earth,  determinations  are 
made  of  the  percentages  of  hygroscopic  and  combined  moistare,  and  ha- 
mas ;  of  the  salphates,  carbonates,  and  silicates,  and  of  the  character  of 
these  silicates;  and  lastly,  an  estimate  is  made  of  the  soil's  absorptive 
power  for  salts  of  ammonia.  His  method,  therefore,  while  it  does  not  give 
the  altimate  chemical  composition  of  the  fine-earth,  still  estimates  those 
proximate  constitaents  apon  which  the  most  important  qualities  of  the  soil 
depend. 

The  parts  borne  by  the  several  constitaents  of  the  soil  have  already  been 
spoken  of  above,  and  knowing  the  relative  proportion  of  each  in  a  soil, 
mach  may  be  inferred  concerning  its  fitness  in  various  respects  as  a  sup^ 
porter  of  vegetation. 

(3.)  Chemical  Analysis. — A  fertile  soil  must  of  necessity 
contain  not  only  an  amount  of  plant  food  student  for  the 
needs  of  the  plants,  but  this  food  must  be  in  an  assimilable 
fatm^  It  is  universally  iidmitted  that  an  vUimxjute  analysis  of 
the  soil  can  be  of  no  use  as  indicating  its  immediate  fertility. 
Such  an  analysis  gives  the  total  amount  of  plant-food  but 
says  nothing  concerning  its  availability.  "  Many  attempts 
have  been  made  to  find  solvents  whose  action  on  soils  would 
so  nearly  represent  the  agents  subservient  to  the  needs  of 
vegetation,  that  conclusions  as  to  the  present  agricultural 
value  of  a  given  soil  could  be  deduced  therefrom.  From 
fluphydric  acid,  to  water  charged  with  carbonic  acid,  the 
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acid  solvents  have  all  signally  failed  to  secure  even  an  ap- 
proximation to  the  result  desired,  viz.,  a  consistent  agree- 
ment between  the  quantitative  determination,  or  the  per- 
centages of  plant-food,  found  in  the  several  soils,  and  the 
actual  experience  of  those  who  cultivate  them.''* 

In  view  of  these  failures  the  majority  of  chemists  seem 
to  have  reached  the  conclusion  that  the  chemical  analysis 
of  9oils  can  lead  to  no  useful  result  The  investigations  of 
Dr.  Hilgard  upon  the  soils  of  Mississippi,  and  recently  alsoi 
upon  those  of  other  Southern  States,  (in  connection  with 
Census  Reports,)  have,  however,  shown  that  chemical  analy- 
sis of  soils,  taken  in  connection  with  their  physical  exami- 
nation, is  capable  of  yielding  very  important  results  when 
properly  interpreted.  The  following  summary  of  the  results 
of  these  investigations,  is  here  presented,  in  order  that  the 
teachings  of  the  soil  analyses  given  in  another  part  of  this 
Beport  may  be  understood,  and  appreciated  by  the  reader. 

The  fundamental  principle  in  these  investigations  is  thus 
stated:  ''Taking  for  granted  the  soundness  of  the  old 
farmer's  judgment  of  the  productiveness  of  a  soil  from  its 
natural  vegetation,  I  have  sought  to  determine,  by  close 
chemical  and  physical  examination  of  the  soils  in  their  nat- 
ural condition,  the  causes  that  determine  this  natural  selec- 
tion on  the  part  of  certain  species  of  trees  and  herbaceous 
plants ;  while,  at  the  same  time,  observing  closely  the  be- 
havior of  such  soils  under  cultivation,  their  special  adapta- 
tions, etc" 

**  It  is  evident  that  when  used  in  this  connection,  and  made 
uniformly  and  systematically,  with  a  definite  problem  in 
view,  each  soil  analysis  becomes  an  equation  of  condition  ; 
and  that  by  the  proper  treatment  of  a  large  number  of  such, 
by  logical  process  of  elimination,  the  problem  of  the  func- 
tion and  value  of  each  soil-ingredient  or  soil-condition  can 
be  approached  with  better  prospect  of  a  solution  in  accord- 
ance with  natural  conditions,  than  can  be  expected  from  cul- 
tures upon  artificial  soil  or  in  solutions." 

The  first  important  step  is  the  taking  of  representative 

^This,  and  the  other  citations  wbioh  foUow,  are  from  a  paper  by  Dr.  £. 
W.  Hilgard,  On  the  Objects  and  Interpretation  of  Soil  Analyses  ;  American 
Jotiroal  of  Science,  III,  Vol.  22,  p.  183  ft  f. 
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samples  of  the  soil,  and  to  this  end  printed  directions  are 
given,  by  which  certain  data  are  secured,  viz.,  proper  selec- 
tion of  the  localities,  discrimination  between  the  soil  and 
subsoil,  a  record  of  the  depth,  natural  vegetation,  behavior 
in  cultivation,  etc.,  and  with  proper  care  it  is  possible  to  ob- 
tain samples  representing  typically,  soil  areas  of  many 
thousand  square  miles;  especially  when  the  subsoils  are 
taken  as  the  more  reliable  indices. 

The  soil  sample  is  prepared  for  analysis  by  breaking  up 
the  lumps,  and  separating  all  the  larger  fragments  of  min- 
erals, vegetation,  etc.,  from  the  fine-earth,  which  is  then 
digested  for  five  days  in  hot,  strong,  hydrochloric  acid,  and 
the  extract  from  this  digestion,  then  analyzed  by  the  best 
methods  with  every  precaution  taken  to  secure  accuracy  in 
the  results. 

**  In  the  selection  of  the  solvent  for  making  tfie  soU-extrad  to  be  analyzed, 
I  have  been  guided  by  the  consideration,  that  minerals  not  sensibly  attacked 
by  several  days'  hot  digestion  with  strong  hydrochloric  acid,  are  not  likely 
to  furnish  anything  of  importance  to  agncuUure,  within  a  generation  or  two.'* 

**Jnterpr€talion  of  Vie  analiflical  resuUs. — Having  obtained,  as  above  outlined, 
the  percentage  composition  of  a  soil,  how  are  we  to  interpret  these  percent- 
ages to  the  fanner  ?  what  are  *  high'  and  *  low*  percentages  of  each  ingre- 
dient important  to  the  plant,  whether  as  food  or  through  ita  physical 
properties?" 

**The  first  question  arising  in  this  connection,  is  naturally,  whether  all 
soils,  having  what  experience  proves  to  be  high  percentages  of  plant-food 
when  analyzed  by  the  processes  above  given,  show  a  high  degree  of  pro- 
ductiveness ?'* 

**  So  far  as  my  experience  goes,  this  question  can,  for  virgin  soils,  be  un- 
qualifiedly answered  in  the  affirmative  ;  provided  only,  that  improper  phys- 
ical conditions  do  not  interfere  with  the  welfare  of  the  plant." 

<*  But  it  does  not,  therefore,  follow,  as  was  at  first  supposed,  that  the 
converse  is  true,  and  that  low  percentage  necessarily  indicates  low  produc- 
tion ;"  for  so  long  as  in  some  soils  (he  roots  of  plants  oan  exercise  their 
functions  to  the  depth  of  five  or  six  feet,  while  in  others,  they  are  confined 
to  the  vicinity  of  the  surface,  it  must  be  obvious,  "  that  without  a  knowledge 
of  the  respective  depths  '  and  penetrability  of  two  soils,  a  comparison  of 
their  plant-food  percentages  will  be  futile.  Nor  is  it  feasible  to  agree  upon 
a  certain  depth  to  which  aU  soils  analyzed  should  be  taken.  The  surface 
soil,  with  its  processes  of  humification,  nitrification,  oxidation,  carbonic 
acid  solution,  etc.,  in  full  progress,  must  always  be  distinguished  from  the 
subsoil  in  which  these  processes  are  but  feebly  developed,  and  where  the 
store  of  plant-food— in  which  it  is  generaUy  richer  than  the  surface  soil — ^is 
comparatively  inert.  Hence  the  obvious  importance  of  ^ecimens  correctly 
taken,  and  the  necessity  of  intelligent  and  accurate  observations  on  the 
spot." 
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"High**  and  **Loijd'*  PercenJtages  ami  their  InterpretaUon. — The  main  points 
Bubstantially  proven  by  comparisons  of  soil  analyses  made  npon  the  uni- 
form plan  outlined  above,  are  thus  summed  up  : 

"  1.  Other  tfungs  being  equaly  the  thriftiness,  (i.  c,  present  productiveness), 
of  a  soil  is  measurably  dependent  upon  the  presence  of  a  certain  minimum  per' 
oentageof  lime.** 

This  is  proven  by  ovo whelming  evidence,  and  it  is  found  **  that  in  order 
to  manifest  itself  unequivocally  in  the  tree-growth,  the  lime-percentage 
should  not  fall  below  0.100  in  the  lightest  sandy  soils  ;  in  clay  loams,  not 
below  a  fourth  of  one  per  cent.,  0.250  ;  and  in  heavy  clay  soils,  not  below 
0.5,  and  it  may  advantageously  rise  to  one  and  even  two  per  cent.  Be- 
yond the  latter  figure,  it'seems  in  no  case  to  act  more  fovorably  than  a  less 
amount,  unless  it  be  mechanically. " 

''The  e£fect  produced  by  the  presence  of  lime  seems  to  be  an  energizing 
or  rendering  active  of  that  which  would  otherwise  remain  inactive.  .  .  . 
We  have  an  instance  of  the  same  action  in  the  case  of  marls,  whose  small 
percentages  of  potash  and  phosphates  act  so  energetically,  and  in  which 
we  so  often  find  the  potash  in  the  highly  available  form  of  glauoonite 
grains ;  also  in  the  displacement  of  potash  from  zeolitic  compounds,  by 
lime  or  lime  salts.'* 

"  From  the  evidence  before  me  I  should  specify  as  follows  the  advantages 
resulting  from  the  presence  of  an  adequate  supply  of  lime  in  soils  :" 

"a. — A  more  rapid  transformation  of  vegetable  matter  into  active  humus, 
which  manifests  itself  by  a  dark,  or  deep  black  tint  of  the  soil." 

**b. — The  retention  of  such  humus,  against  the  oxidizing  influences  of 
hot  climates  ;  witness  the  high  humus  percentages  of  such  soils  as  against 
all  others,  in  the  Southern  States." 

"e. — Whether  through  the  medium  of  this  humus,  or  in  a  more  direct 
manner  it  renders  adequate  for  profitable  culture  percentages  of  phosphoric 
acid  and  potash  so  small  that,  in  the  case  of  deficiency  or  absence  of  lime» 
the  soil  is  practically  sterile." 

**d. — It  tends  to  secure  the  proper  conditions  for  nitrification,  whereby 
the  inert  nitrogen  of  the  soil  is  rendered  available." 

**e. — It  exerts  a  most  important  physical  action  on  the  flocculation,  and 
therefore  on  the  tillability  of  the  soil  as  heretofore  shovm  by  Schloosing  and 
by  myself." 

"I  may  add  that  in  the  great  majority  of  soils  (excepting  those  that  are 
extremely  sandy),  the  lime-percentage  is  greater  in  the  subsoil  than  in  the 
surface  soil.  This  is,  doubtless,  the  result  of  the  easy  solubility  of  carbon- 
ate in  the  soil  water,  which  carries  it  downward  and  thus  tends  to  deplete 
the  surface  soil.  .  .  .  The  efficacy  of  lime  in  preventing  '  running  to 
weed*  in  fresh  soils,  and  in  favoring  the  production  of  fruit,  is  conspicu- 
ously shown  in  a  number  of  cases.  This  controlling  influence  of  lime 
renders  its  determination,  alone,  a  matter  of  no  small  interest,  since  its  de- 
ficiency can  very  generally  be  cheaply  remedied,  avoiding  the  use  of  more 
costly  fertilizers." 

"  I  have  been  unable  to  trace  any  connection  of  magnesia  with  any  of  the 
important  qualities  of  the  soil.  Its  percentage  is  usually  larger  than  that 
of  lime,  frequently  about  double.'* 

**  2.    The  phosphoric  acid  percentage  is  that  which,  in  connection  with  the 
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lime,  seems  to  govern  most  commonly  the  productlyenoss  of  oar  virgia 
soils.  In  any  of  these,  less  than  five  hundredths  (0.05)  most  be  regarded 
as  a  serions  deficiency.  In  sandy  loam  soils,  one-tenth  (0.100),  when  ao^ 
companied  by  a  fair  supply  of  lime,  secures  fair  prodaotiTeness  for  eight  to 
fifteen  years ;  with  a  deficiency  of  lime,  twice  that  percentage  wiU  only 
serve  for  a  similar  time.  The  maximum  percentage  thus  far  found  in  an 
upland  soil  by  my  method  of  analysis,  is  about  a  quarter  of  one  per  cent. 
(0.250),  in  the  splendid  table  land  soils  of  West  Tennessee  and  Sfississippi. 
In  the  best  bottom  (''buckshot")  soil  of  the  Mississippi,  three-tenth» 
(0.300).  In  that  of  a  black  prairie  of  Texas,  0.46  per  cent.,  this  being  the 
highest  figure  that  has  come  under  my  observation.*' 

''How  the  lime  compounds  contained  in  the  soil  act  in  rendering  the 
phosphates  more  available,  I  do  not  pretend  to  discuss  at  present.  A  num- 
ber (far  too  limited  as  yet)  of  determinations  made  according  to  GTandeau*» 
method,  appear  to  confirm  the  inference  that  calcareous  soils  yield  to  this 
treatment  a  larger  relative  percentage  of  available  phosphoric  acid,,  than 
those  deficient  in  lime." 

"  3.  The  poUuh  peroeniages  of  soils  seem,  in  a  laige  number  of  cases,  tot 
vary  with  that  of  "day;"  that  is,  in  day  soils  they  are  usually  high,  in 
sandy  soils  low  ;  and  since  subsoils  are  in  all  ordinary  cases  more  clayey 
than  surface  soils,  their  potaah  percentage  is  almost  invariably  higher  also.' 

"  1.3  (one  and  three-tenths)  per  cent,  potash  is  the  highest  percentage 
obtained  by  my  method  of  extraction,  and  that  from  the  same  soil  that 
a£forded  the  second  highest  phosphate  percentage  also,  the  "buckshot"  of 
the  Mississippi  bottom,  noted  for  its  high  and  uniform  production  of  cotton. 
As  the  same  soil  contains  1.4  per  cent,  of  lime,  and  is  jet  black  with  humus, 
^t  may  serve  as  the  type  of  a  fertile  soil." 

"  The  potash  percentage  of  heavy  clay  upland  soils  and  day  loams  ranges 
from  about  0.3  to  0.5  per  cent.,  lighter  loams  from  0.45  to  0.30,  sandy  loams 
below  0.3,  and  sandy  soils  of  great  depth  may  fall  bdow  0.100  consistently 
with  good  productiveness  and  durability  ;  the  former  depending  upon  the 
ainounts  of  lime  and  phosphoric  add  with  which  it  is  associated.  Virgin 
soils  falling  below  0.060  in  their  potash  percentage  seem,  in  all  cases  that 
have  come  under  my  observation,  to  be  deficient  in  available  potash,  its  ap- 
plication to  such  soils  being  followed  by  an  immediate  great  increase  of  pro- 
duction." 

"  Since  but  few  soils  fall  bdow  this  minimum,  my  general  inference  has 
been  that  potash  manures  are  not  among  the  first  to  be  sought  for  after  the 
soils  have  become  "tired  "  by  exhaustive  culture.  The  universal  preference 
given  to  phosphatic  and  nitrogenous  fertilizers  in  the  West  and  South,  is  in 
accord  with  this  inference.  In  the  older  portions  of  the  United  States, 
'  kainite '  is  becoming  mOre  important,  while  in  the  alkali  lands  of  Oali" 
fomia,  soluble  potash  salts  often  impregnate  the  soil  water." 

"4.  In  all  soils  not  specially  impregnated  with  sea,  or  other  salts,  the 
amount  of  soda  extracted  by  the  add  is  considerably  bdow  that  of  potash 
in  the  same  soil,  varying  mostly  from  one-eighth  to  one-third  of  the  per- 
centage of  the  latter.  When  much  more  is  found  in  such  soils,  a  repetition 
of  the  determination  will  usually  show  that  the  separation  from  magnesia 
was  imperfectly  made.  I  can  trace  no  connection  between  the  soda  per. 
eentage  and  any  important  property  of  the  soil,  any  more  than  in  the  case 
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of  magnesia  and  manganese,  albeit  none  of  these  ia  ever  abaent  from  ordi- 
nary aoQs." 

**  5.  Sulphuric  acid  ia  found  in  yery  small  quantities  only,  even  in  highly 
fertile  soils.  From  two  to  four  hundredths  of  one  per  cent.  (0.02  to  0.04) 
«eems  to  be  an  adequate  supply,  but  it  frequently  rises  to  one-tenth  (0.1) 
per  cent.,  rarely  higher." 

"  6.  Chlorine  I  have,  as  a  rule,  left  undetermined,  on  account  of  its  con- 
stant yariability  and  universal  presence  in  waters,  and  acknowledged  slight 
importance  to. useful  vegetation.*' 

"  7.  Iron,  in  the  shape  of  ferric  hydrate  finely  diffused,  appears  to  be  an 
important  soil  ingredient  on  account  of  its  physical,  and  partly,  also,  its 
c  hemical  properties.  The  universal  preference  given  to  "red  lands"  by 
farmers,  is  sufficiently  indicative  of  the  results  of  experience  in  this  respect, 
and  I  have  taken  pains  to  investigate  its  causes.  The  high  absorptive  power 
of  ferric  hydrate  for  gases  is  probably  first  among  the  benefits  it  confers. 
Bed  soils  resist  drouth  better  than  similar  soils  lacking  the  ferric  hydrate. 
The  moisture  co-efficient  depends  in  ordinary  soils,  upon  one  or  more 
of  four  substances,  viz :  (in  the  order  of  their  efficacy)  humus,  ferric  hy- 
drate, clay,  and  lime. 

It  varies  in  cultivatable  soils  from  about  1.5  to  23  per  cent  at  15^  c,  and 
in  a  saturated  atmosphere.  A  pure  clay  rarely  exceeds  12  per  cent;  ferru- 
ginous clays  show  from  15  to  21 ;  some  calcareous  clay  soils  rise  nearly  as 
high,  while  peaty  soils  rise  to  23  per  cent.,  and  even  more,  but  the  efficacy 
of  ferric  hydrate  depends  essentially  upon  a  state  of  fine  division.  When 
merely  inorusting  the  sand  grains,  or  aggregated  into  bog-ore  grains,  it  ex- 
erts little  or  no  influence,  although  analysis  may  show  a  high  percentage. 
Sometimes  soils  highly  colored  show  but  small  iron  percentage,  while  yet, 
on  account  of  very  fine  diffusion,  the  advantages  referred  to  are  realized." 
"From  1.5  to  4.0  are  ordinary  percentages  of  ferric  oxide,  occurring  even 
in  soils  but  slightly  tinted.  Ordinary  ferruginous  loams  vary  from  3.5  to 
7.0;  highly  colored  'red  lands*  have  from  7  to  12  per  cent.,  and  occasionally 
upward  to  20  and  more.'*  • 

"Of  course,  a  large  amount  of  ferric  hydrate  facilitates  the  tillage  of 
heavy  clay  soils,  and  its  color  tends  to  the  absorption  of  heat.  But  I  in- 
cline strongly  to  the  belief  that  the  benefits  of  its  presence  are  not  confined 
to  physical  action.  From  the  fact  that  highly  ferruginous  soils  rarely  have 
a  high  percentage  of  humus,  it  appears  that  the  former  acts  as  a  carrier  of 
oxygen  to  the  latter,  and  thus  probably  favors,  especially,  nitrification." 

"On  the  other  hand,  such  soils  are  the  first  liable  to  damage  from  imper- 
fect drainage,  overflows,  etc.  The  reduction  of  the  ferric  hydrate  to  ferrous 
salts,  most  commonly  in  the  subsoil,  manifests  itself  promptly  by  the 
'blighting'  of  the  crop.  But  under  natural  conditions  this  can  rarely  occur, 
because  a  frequent  recurrence  of  conditions  favoring  reduction  will  inevita- 
bly result  in  a  gradual  bleaching  of  the  soil,  and  an  accumulation  of  its  iron 
in  the  subsoil  in  the  form  of  bog-ore  or  'black  pebble." 

In  addition  to  the  ^analysis  made  as  above  indicated,  tests 
were  made  upon  a  number  of  soils  with  the  method  of 
Grandeau,  wluch  consists  in  leaching  from  the  soil  all  those 
constituepts  soluble  in  apipiopia  water,  apd  thep  analyzing 
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the  extract.  It  is  believed  by  M.  Grandean  that  the  "black 
matter"  thus  leached  from  the  soil,  represents  its  content 
of  available  plant  food,  and  that  such  analysis  may  serve  as 
an  index  of  fertility.  •  According  to  Dr.  Hilgard,  "  there  can 
be  no  reasonable  doubt  that  what  is  extracted  by  Grandeau's 
ammonia  water,  is  at  the  command  of  the  solvents  employed 
by  plants ;  the  only  question  is,  to  what  extent  plants  can 
readily  go  beyond.  This  of  course  requires  extended  cul- 
ture experiments,  on  a  great  variety  of  soils." 

"The  determination  of  the  phosphoric  acid  a,nd  silica  in  the 
residues  from  the  ignition  of  Grandeau's  extracts  ha^e 
already  furnished  most  important  data  concerning  the  cause 
of  the  productiveness  of  some  soils  having  comparatively  a 
low  percentage  of  phosphates." 

"As  regards  the  determinations  of  nitrogen  and  its  com- 
pounds in  the  virgin  soils  thus  far  analyzed,  I  have  omitted 
them  in  part  from  want  of  time  and  proper  appliances  for 
these  delicate  determinations,  and  partly  from  a  doubt  of 
their  usefulness.  The  constant  variation  and  inter-converti- 
bility of  nitrates  and  ammonia  compounds  renders  their 
determination  at  any  given  time,  of  interest  for  that  time 
only;  and  as  the  nitrogen  percentage  of  the  mould  of 
natural  soils  adapted  to  agriculture  is  not  likely  to  vary 
much,  the  humus  percentage  may  probably  be  taken  as 
roughly  proportional  to  the  total  nitrogen  of  the  soil.  A 
full  investigation  of  this  subject ^s,  of  course,  also  called  for. 
On  the  other  hand,  I  find  that  the  fulfillment  of  the  condi- 
tions of  nitrification  in  the  soil,  is  in  all  cases,  a  condition 
of  its  thriftiness." 

With  these  extracts  from  the  important  paper  of  Dr. 
Hilgard,  it  is  believed  that  the  interpretation  of  the  soil 
analyses  which  accompany  this  Report,  will  be  possible,  by 
every  reader  who  carefully  studies  the  conclusions  above 
presented. 

It  will  be  seen  that  this  plan  takes  into  account,  not  only 
the  chemical  composition  of  the  soil,  but  also  its  mechani- 
cal constitution,  and  its  native  growth,  and  there  can  be  no 
doubt  that  an  intelligent  application  of  the  principles  above 
set  forth,  will  enable  us  to  determine  the  natural  deficiencies 
of  our  soils  and  to  suggest  the  means  for  their  improvement 
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4  Inferefnee  from  Actual  Productions, — The  successful 
growth  of  plants  is  dependent  upon  certain  chemical  and 
physical  qualities  of  the  soil;  in  other  words,  plants  analyze 
the  soil  most  accurately,  and  if  we  always  knew  how  rightly 
to  interpret  the  results  of  this  analysis,  there  would  be  no 
need  of  the  other  modes  of  soil  investigation  above  noted. 

a.  Under  Natural  Conditions. — Of  all  the  methods  used 
in  judging  the  value  of  new  lands,  that  which  rests  upon  an 
examination  of  their  natural  growth,  has  perhaps  the  wid- 
est application.  This  growth,  when  rightly  interpreted, 
gives  us  certain  information,  which  may  be  all  the  more 
relied  upon,  when  the  original  condition  of  the  land  has  in 
no  way  been  interferred  with  by  cultivation.  In  common 
practice,  attention  is  rarely  paid  to  any  but  the  forest  trees, 
"yet,"  as  remarked  by  Dr.  Hilgard,  "  these  are,  for  the  most 
part,  indicative  rather  of  what,  in  the  agricultural  sense,  is 
termed  the  subsoil,  than  that  of  the  surface  stratum  usually 
turned  by  the  plow — ^in  the  shallow  tillage  prevailing  at 
present — which  may  be  of  totally  diflferent  characters. 

Although  the  herbaceous  and  other  smaller  plants  give 
indication  of  the  character  of  the  ^027  as  it  is  usually  under- 
stood, yet  a  full  appreciation  of  all  the  conditions  necessary 
to  their  growth,  requires  an  amount  of  special  knowledge 
which  places  it  beyond  the  reach  of  the  majority  to  profit 
by  the  hints  which  they  give. 

Professor  Hilgard,  in  his  Geology  of  Mississippi,  has 
given  some  very  practical  remarks  as  the  result  of  his  obser- 
vations in  this  direction,  and  I  can  do  no  better  than  quote 
his  words : 

*^  As  a  general  thing,  the  forest  growth,  when  considered  not  only  with 
regard  to  the  hind  (species),  but  also  to  the  form  and  size  ot  the  trees,  is  a 
very  safe  giiide  in  judgia)?  of  the  quality  of  land:  and  the  systematic  study 
of  the  subject,  in  connaction  with  the  analyses  of  soils,  promises  results  of 
the  highest  practical  importance.  •  •  •  But  i\x[q  criterion  may  not  un- 
fre(juently  lead  to  grave  mistakes,  unless  a  proper  examination  of  the  char- 
acter of  the  soil  and  subsoil  be  made  at  the  same  time.  Of  cases  of  this 
kind,  it  may  be  well  to  give  a  few  examples.'* 

"The  Black  Jack  O.ik,  when  forming  largo,  well-shaped  trees,  with  regu- 
lar and  especially  tall  trunks,  an<l  closed  tops,  is  justly  considered  a  sign  of 
no  inferior  soil.  As  a  species,  the  Black  Jack  occupies  some  of  the  poorest,' 
as  well  as  the  richest  soils  of  the  State.  We  see  it  in  the  prairies,  *  *  in 
the  rich,  mellow  table  lands,     *     *    on  the  best  yellow  loam  uplands;  while 
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on  the  other  hand,  the  hopeless  infertility  of  the  sandy  *  Black  Jack  ridgeiT 
of  the  hilly  country  is  familiar." 

"In  each  of  these  localities  the  tree  has  its  characteristic  features  peculiar 
to  the  soil,  and  easily  recognizable  by  the  attentive  observer.  In  the  long- 
leaf  pine  region  of  the  South,  ^  ^  land  has  frequently  been  bought  on 
the  faith  of  some  large  Black  Jack  Oaks  scattered  among  the  Pine ;  yet  the 
land,  on  cultivation,  yielded  no  better  results  than  adjoining  tracts  on 
which  no  Black  Jack  was  to  be  seen.  And,  in  truth,  there  was  no  perceptible 
difference  between  the  character  of  the  soils,  such  as  the  shallow  tillage  ex- 
hibited them." 

*'  Yet,  on  examination,  I  found  the  tree  to  have  given  a  correct  indication; 
for  at  the  depth  of  8  to  12  inches  (to  which  the  plow  had  never  penetrated), 
the  white  ashy  soil  is  underiaid  by  a  good  yellow  loam,  which  when  turned 
up  proves  to  be  quite  fertile.  It  was,  of  course,  from  this  stratum  that  the 
tree  had  derived  its  nourishment;  having  little  or  nothing  to  do  with  the 
surface  soil.  Had  the  purchaser  noted  this  fact,  or  paid  more  attention  to 
the  character  of  the  smaller  plants,  the  roots  of  which  do  not  extend  be- 
yond the  arable  soil,  he  could  not  have  been  thus  misled." 

"Another  case  in  point  occurs  on  the  Southern  Biver  counties,  in  the 
hilly,  fertile  loam  lands  bordering  on  the  Mississippi  river.  Here  the^  'Pop- 
lar* or  Tulip  tree  is  quite  common  among  the  hills,  and  knowing  the  habits 
of  this  tree,  we  should  at  once  conclude  the  soil  of  these  hills  to  be  very 
calcareous.  Yet  it  is  found  that  most  of  these  very  soils  are  much  improved 
by  the  application  of  lime;  analysis,  moreover,  does  not  allot  to  them  any 
unusual  per  centage  of  that  substance.  A  little  attention,  however,  will 
show  the  tree  to  be  consistent  in  its  indication,  nevertheless." 

"  The  main  mass  of  these  hiUs  *  *  consists  of  the  highly  calcareous 
silt  or  loam  of  the  Bluff  formation;  in  most  cases,  however,  the  latter  is 
overlaid,  and  the  soil  is  formed  by  a  brown  loam  of  a  different  character  and 
more  modem  age." 

"  It  generally  caps  the  hills,  and  also  forms  their  talus,  while  on  the  brow 
of  the  hills,  where  the  levd  breaks  off^  the  calcareous  loam  of  the  bluff  form- 
ation is  generally  imolt  to,  and  sometimes  at  the  surface;  the  same  is  the  case, 
of  course,  in  washes  and  gullies  on  the  hillsides.  Now,  these  are  precisely 
the  spots  on  which  the  'Poplar*  is  most  frequently  seen,  viz:  on  the  hill- 
sidea,  rather  than  on  the  level  area  on  top,  which  is  chiefly  cultivated.  And 
when  the  'Poplar'  is  found  on  the  hill-tops,  as  is  frequently  the  case  where 
the  ridges  are  high  and  narrow,  examination  will  generally  show  that  the 
brown  loam  stratum  is  nearly  or  entirely  wanting,  while  the  roots  of  the 
trees  bury  themselves  in  the  calcareous  silt.  The  latter  then  fbnm  the  ara. 
ble  soil,  to  which  an  application  of  lime  would  be  perfectly  useless." 

"These  examples  may  suffice  to  show  that  while  in  the  forest  trees  we 
possess  trustworthy  guides  to  a  knowledge  of  the  character  of  the  material 
in  which  their  roots  are  buried,  it  is  quite  essential  to  convince  ourselves  at 
the  same  time,  by  inspection,  that  it  is  the  arable  soil  itself,  and  not  merely 
the  subsoil  which  is  thus  chara^sterized;  and  we  should  especially  make  sure 
that  the  smaller  plants,  viz:  the  shrubs  and  perennials,  corroborate  the  evi- 
dence of  the  trees.  Annuals  are  less  reliable  in  their  indications,  because 
their  development  is  to  a  greater  extent  influenced  by  the  accidental  cir- 
cumstances of  the  seasons.** 
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b.  Ukder  Artificial  Conditions;  Field  Experiments. 
The  value  of  a  soil  in  an  agricultural  sense,  depends  upon 
its  capability  of  producing  profitable  crops  of  certain  plants, 
the  number  of  which  is  comparatively  quite  limited.  To 
gain  a  knowledge  of  the  soil's  capabilities  with  respect  to 
these  few  plants,  by  means  of  direct  tests  applied  to  the 
fields,  would  appear  to  be  a  comparatively  simple  matter, 
but  in  order  that  our  deductions  may  not  be  erroneous,  ac- 
count must  be  taken  of  all  the  circumstances  which  can  in 
any  way  modify  the  result ;  this,  of  course,  requires  a  cer- 
tain amount  of  special  knowledge,  and  a  great  degree  of 
care. 

Each  field  experiment  should  be  so  arranged  as  to  ask  a 
direct  question  of  the  soil,  and  should  be  so  conducted  that 
an  unequivocal  answer  must  of  necessity  be  returned. 

For  these  trial  crops  a  piece  of  land  is  selected  as  level 
as  possible,  and  as  nearly  as  possible  of  uniform  quality  of 
soil  and  subsoiL  The  separate  plats  or  rows  are  then  pre- 
pared by  applying  suitable  manures,  or  by  leaving  unma- 
nured  ;  the  seed  sown,  and  the  resulting  products  observed. 

The  first  qwaiiony  to  be  determined  is:  Is  the  soil  deficient  in  nitrogen,  or 
in  phosphoric  acid,  or  in  potash;  or  in  two  of  these,  or  in  all  three? 

The  most  commonly  occnrring  case  will  be  to  decide  whether  the  land 
needs  nitrogen  or  phosphoric  acid,  or  both.*  • 

To  answer  these  questions,  the  plats  are  manured — 

(a.)  With  mirogenous  manures;  sulphate  of  ammonia  (observing  that  this 
salt,  besides  being  a  nitrogenous  compound,  contains  also  sulphuric  add,  it- 
self a  nutritiye  substance,  to  which  a  part  of  the  action  obserred  may  be 
owing),  or  Chilian  saltpetre  (remembering  that  this  substance  acts  not  only 
as  a  nutritive  manure,  by  enriching  the  soil  with  assimilable  nitrogenous 
compounds,  but  is  also  stimulating  as  a  salt  of  soda;  and  that  it  may  be  a 
question  whether  the  results  obtained  are  to  be  ascribed  to  the  nutritive  ac- 
tion of  the  nitrogen,  or  to  the  stimulating  action  of  the  saltpetre). 

(b.)  With  phosphatic  manures;  as  the  common  pure  super-phosphates 
(noting  that  all  super-phosphates  contain  gypsum  (sulphate  of  lime),  which 
may  produce  some  part  of  the  effects  observed).  To  get  a  dear  judgment, 
therefore,  gypsum  must  also  be  used  alone  on  another  plat. 

(c.)  With  a  mixture  of  bdh  nitrogenous  and  phosphatic  manwres,  in  the 
same  quantities  that  each  was  employed  by  itsell 

The  results  of  the  experiments  may  be  as  follows: 

In  case  the  soil  lacked  nitrogen  alone,  then  the  experiments  a  and  e  must 
give  the  same  yield;  if  phosphoric  acid  alone  were  deficient,  then  b  and  c 

*  In  the  description  of  these  experiments,  I  shall  follow  Hdnxioh  (Oruad- 
lagen  zur  Beurtheilung  der  Ackererde). 
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would  show  the  same  yield.  If  the  soil  lacked  both  phosphoric  acid  and  ni- 
trogen, then  c  alone  would  give  the  greatest  yield.  If  the  components  of 
gypsum  (sulphuric  acid  and  lime)  were  the  only  active  principles  in  the  ma- 
nure used,  this  would  be  shown  both  in  the  direct  experiment  with  gypsum, 
and  also  in  b  and  c. 

If  the  experiments  are  to  show  whether  or  not  potash  may  also  be  defi- 
cient, another  arrangement  would  be  necessary,  using  as  a  special  potash 
manure,  the  concentrated  Stassfurth  potash  salts.  The  plats  or  rows  could 
then  be  treated  as  follows: 

(a.)    Potash  mttnure  alone. 

(b. )    Gypsum  (as  a  constituent  of  the  super-phosphate). 

(c. )    Phosphoric  acid  (super-phosphate). 

(d.)    Nitrogenous  manure  (desiccated  blood,  or  Chilian  saltpetre). 

(e.)    Potash  and  Phosphoric  acid  combined. 

(f.)    Potash  and  nitrogen  combined. 

(g. )    Phosphoric  acid  and  nitrogen  combined. 

(h.)    Phosphoric  acid,  nitrogen  and  potash  combined. 

If  a  suitable  field  has  been  selected,  then  the  experiments  above  must  of 
necessity  answer  the  question  whether  the  soil  is  deficient  in  potash,  or  in 
the  constituents  of  gypsum,  or  in  phosphoric  acid,  or  in  nitrogen  alone,  or 
in  two  or  more  of  these  at  the  same  time. 

The  manures  should  be  used  in  equal  quantities  whether  applied  alone  or 
mixed  with  each  other,  since  correct  inferences  from  the  results  are  thus 
made  easier. 

Now,  if  potash  alone  be  the  lacking  element,  then  the  tracts  a,  e,  /,  and 
h  should  all  give  approximately  equal  yields;  if  the  yield  of  e  (and  also  of 
h),  were  higher  than  that  of  a,  it  would  show  that  the  soil  lacked  phosphoric 
acid  as  well  as  potash. 

Having  in  this  way  ascertained  the  needs  of  the  soil  with  respect  to  avail- 
able plant-food,  the  next  question  would  be.  In  what  form  may  the  lacking 
substance  be  most  profitably  added,  (i.  e,,  so  as  to  cause  the  greatest  yield, 
and  with  the  least  cost)  ? 

To  answer  this,  comparative  trials  may  be  made  with  the  following  sub- 
stances, taking  into  consideration  their  relative  cost. 

a.  Potash ;  the  crude  or  concentrated  potash  salts  of  various  kinds,  of 
the  Stassfurth  mines. 

h.  Phosphoric  acid ;  the  several  varieties  of  super-phosphates  (taking  into 
consideration  their  content  of  soluble  phosphoric  acid),  precipitated  phos- 
phate of  lime,  super-phosphates  of  various  kinds,  together  with  the  so-called 
reverted  phosphoric  acid. 

c.  Nitrogen;  desiccated  blood,  saltpetre,  sulphate  of  ammonia,  and  the 
several  nitrogenous  manures  enumerated  in  the  preceding  pages. 

d.  Phosphoric  acid  and  nitrogen ;  mixtures  of  the  substances  under  h  and 
c,  **sulphated"or  * 'dissolved"  Peruvian  guanos,  fish  guano,  bone  meal. 

In  all  such  experiments  the  percentage  of  the  manuring  principle  must 
be  accurately  known,  and  in  order  that  the  action  of  the  several  manures 
may  be  more  clearly  seen,  alternate  plats  should  be  left  unmanured. 
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SECTION  I. 

AN  OUTLINE  OF  THE  PHYSICAL  GEOGKAPHY  AND 
GEOLOGY  OF  ALABAMA,  AND  AN  ENUMERATION 
OF  THE  AGRICULTURAL  SUBDIVISIONS  OR  RE- 
GIONS OF  THE  STATE. 


Alabama  is  situated  between  the  eighty-fifth  and  eighty- 
ninth  degrees  of  west  longitude  and  the  thirty-first  and 
thirty-fifth  parallels  of  north  latitude.  The  thirty-fifth  par- 
allel makes  the  northern  boundary  of  the  State,  and  the 
thirty-first  the  southern,  with  the  exception  of  that  portion 
west  of  the  Perdido  river,  which  extends  south  to  the  Gulf 
of  Mexico.  The  form  is  thus  seen  to  be  oblong,  with  the 
greater  dimension  from  north  to  south.  The  total  area  thus 
included  is,  according  to  the  latest  estimates,  52,250  square 
miles,  and  the  total  land  surface,  51,540  square  miles. 

Surface  Contour. — Leaving  out  of  account  the  minor 
irregularities,  the  surface  of  the  State  may  be  considered  as 
an  undulating  plain,  whose  mean  elevation  above  sea-level 
cannot  be  much  less  than  600  feet.  Toward  the  north  and 
east  the  surface  rise^  above  this  level,  and  toward  the  south 
and  west  it  sinks  below  it.  The  arc  of  a  circle,  with  Chat- 
tanooga as  a  center,  described  from  the  northwestern  corner 
of  the  State  around  to  the  Chattahoochee  river  at  Colum- 
bus, would  include  the  area  whose  general  elevation  is  above 
600  feei  The  axis  of  this  elevation,  which  is  the  southern 
terminus  of  the  great  Appalachian  mountain  chain,  runs 
northeast  and  southwest,  and  the  altitude  increases  toward 
the  northeast  There  is  thus  a  general  slope  away  from 
this  elevated  region  toward  all  points  of  the  compass  from 
southeast  around  to  northwest.  The  mountains  of  the  State 
rest  upon  this  high  land,  and  often  reach  an  elevation  above 
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it  of  1,200  or  1,500  feet,  or  above  sea-level  of  2,000  or  2,500 
feet. 

The  rest  ol  the  State,  outside  of  the  area  above  men- 
tioned, and  whose  general  altitude  is  less  than  600  feet,  has 
a  slope  south  and  southwest  toward  the  Gulf  of  Mexico  and 
the  Mississippi  Valley.  Along  this  slope  the  streams  have 
excavated  their  channels  and  produced  the  various  topo- 
graphical features,  none  of  which  are  due  to  elevation  above 
the  general  surface. 

RrvER  Systems. — There  are,  in  the  most  general  terms, 
two  things  which  have  determined  the  drainage  system  of 
Alabama.  These,  are,  first,  the  slopes  toward  the  north- 
west and  the  southeast,  away  from  the  axis  of  elevation 
above  spoken  of;  andj  second,  the  more  general  slope  of 
the  surface  of  the  State,  taken  as  a  whole,  southwest 
toward  the  axis  of  the  Mississippi  Valley.  An  inspection 
of  the  map  will  show  that  the  latter  cause  has  greatly  out- 
weighed the  former  in  fixing  the  direction  of  the  water- 
courses, with  the  result  of  giving  a  general  southwest  direc- 
tion to  the  whole  drainage  system  of  the  State,  with  the 
single  exception  of  that  of  the  Tennessee  river.  In  the 
northeastern  part  of  the  State  the  northeast  and  southwest 
direction  of  the  valleys  and  ridges  has  also  been  largely  in- 
strumental in  turning  south  westward  (down  the  valleys)  the 
waters  whose  natural  fall  is  southeastward  at  right  angles 
to  the  axis  of  elevation  of  this  mountainous  region. 

Tennessee  River, — Looking  beyond  the  limits  of  the  State 
northeastwardly,  we  find  the  Blue  Eidge,  of  which  the  ele- 
vated country  in  Alabama  is  but  a  part,  acting  as  a  water- 
shed between  the  Atlantic  ocean  and  the  Gulf  of  Mexico. 
The  drainage  slopes  are,  therefore,  toward  the  northwest 
and  the  southeast.  At  the  northwestern  foot  of  this  water- 
shed, in  North  Carolina,  are  the  headwaters  of  the  Tennes- 
see river.  Its  natural  northwesterly  flow  is  interfered  with 
by  the  topographical  features  of  the  country,  the  most 
formidable  of  which,  according  to  Professor  Safford,  is  the 
great  Cumberland  table-land.  Parallel  with  this  the  river 
flows  through  a  large  part  of  Tennessee,  and,  cutting 
through  a  detached  part  of  the  Cumberland  range  at  Chat- 
tanooga, it  enters  the  Sequatchie  Valley,  which  it  follows  to 
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Guntersville,  in  Alabama,  where  it  cuts  through  the  rest  of 
the  Cumberland  range,  and  flows  thence  down  the  north- 
westerly slope  to  its  confluence  with  the  Mississippi  river. 
The  Tennessee  is  thus  exceptional  among  the  rivers  of 
Alabama. 

The  Ch(iltahx>o(:hee. — This  is  a  boundary  stream,  and  is 
but  slightly  related  to  Alabama,  as  its  headwaters  are  prin- 
cipally in  Georgia.  Its  tributary  streams  on  the  Alabama 
side  are  mostly  short  and  insignificant 

The  Tallapoosa,  Coosa,  Alabama,  Warrior,  and  Longer  Tom-- 
higbee  rivers  have  many  things  in  common.  They  all  have 
their  headwaters  in  the  elevated  region  above  alluded  to, 
and  all  flow  south  and  southwest  into  the  Gulf  of  Mexico. 
In  their  upper  parts,  with  the  exception  of  the  Tombigbee, 
their  flow  is  alternately  southwest  down  to  one  of  the  val- 
leys spoken  of,  and  then  south  across  a  ridge  to  resume  their 
southwestern  courses.  Where  they  leave  that  elevated  re- 
gion (which  is  in  general  formed  of  the  tough  and  hard  rocks 
of  the  older  formations)  and  pass  into  the  territory  formed 
by  the  newer  and  softer  rocks  there  appear  the  cascades 
which  form  the  first  obstructions  to  navigation.  These  falls, 
or  rapids,  are  seen  at  Columbus  (Georgia),  Tallassee,  We- 
tumpka,  Centerville,  Tuscaloosa,  and  Muscle  Shoals,  on  the 
principal  rivers,  and  at  corresponding  localities  on  the 
smaller  streams. 

The  Coosa  river,  from  Rome,  Georgia,  down  to  Greens- 
port,  Alabama,  flows  in  general  along  the  strike  of  the  rocks 
and  has  no  serious  obstructions.  Below  Greensport  it  turns 
across  these  rocks,  and  rapids  are  formed,  which  alternate 
with  stretches  of  open,  smooth  waters  down  to  Wetumpka, 
where  the  last  falls  are  situated.  This  river  has  thus  two 
navigable  sections  separated  by  nearly  200  miles  of  alter- 
nating cascades  and  pools.  None  of  the  other  rivers  of  this 
group  are  navigable  above  the  lower  falls. 

The  Chodatvhatchie  and  Conecuh  rivers,  with  their  tributa- 
ries, Pea  river,  Patsaliga,  Sepulga,etc.,  are  all  turned  south- 
ward by  a  pi  ominent  topographical  feature  known  as  Chun- 
nenugga  Ridge,  which  divides  the  waters  flowing  northwest- 
ward into  the  Tallapoosa  and  Alabama  rivers  from  those 
flowing  south  wax  d  by  various  channels  into  the  Gulf.     It 
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will  be  seen  that  their  general  direction  is  west  of  south,  as 
determined  by  the  general  slope  of  the  lower  portion  of  the 
St^le. 

Mountains  and  table-lands. — The  mountainous  region 
of  the  State  is  confined  to  the  northeastern  quarter,  as  be- 
fore defined,  and  the  higher  portions  lie  in  the  eastern  half 
of  this  area.  The  Valley  of  the  Coosa,  from  the  State  line 
down  to  the  southern  line  of  Shelby  and  Talladega  counties, 
divides  this  region  into  parts  which  have  very  different 
characters.  Southeast  of  this  valley  are  some  of  the  highest 
lands  of  the  State,  and  the  height  of  the  mountains  decreases, 
as  a  rule,  going  southeast.  In  all  this  region  the  summits 
of  the  mountains  are  irregular,  and  sometimes  sharp  crested, 
from  the  outcropping  edges  of  the  generally  highly-inclined 
strata.  Northwest  of  the  Coosa  Valley  the  mountains  are 
generally  level  on  top,  forming  table-lands  10  to  15  miles 
broad,  separated  by  long  and  narrow  valleys.  Beyond  the 
Tennessee  river  these  table-lands  are  cut  by  erosion  into  a 
number  of  detached  peaks,  each  with  a  level  or  nearly  level 
top.  These  peaks  overlook  the  valleys  in  steep  escarpments, 
which,  especially  in  the  northeast,  often  attain  truly  moun- 
tainous proportions. 

In  the  lower  part  of  the  State  there  are  no  elevations 
which  at  all  deserve  the  name  of  mountains,  and  the  highest 
hills  of  this  region  are  due  solely  to  erosion — the  wasting  of 
the  softer  rocks  by  the  action  of  water. 

Valleys. — Many  of  the  valleys  of  the  elevated  region 
show  a  close  dependence  upon  the  geological  structure,  and 
while  they  are  all  due  to  erosion,  their  position  has  been  in 
most,  if  not  all,  cases  determined  by  the  relative  positions 
of  l;he  outcropping  edges  of  the  strata  of  different  degrees 
of  hardness. 

All  the  valleys  in  the  mountainous  region  of  the  State, 
like  the  mountain  ranges  themselves,  have  a  northeast  and 
southwest  direction.  The  most  important  of  these  valleys 
in  many  respects  is  that  of  the  Coosa,  which  is  the  southern 
end  of  a  series  of  valleys  extending  from  New  York  to  Ala- 
bama, and  known  in  New  York  as  the  valley  of  the  Hudson, 
in  Pennsylvania  as  the  Kittatinny  or  Cumberland  valley,  in 
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Virginia  as  the  Great  valley,  in  Tennessee  as  the  valley  of 
East  Tennessee,  and  in  Alabama,  as  we  have  just  seen,  as  the 
Coosa  Valley.  The  several  outliers  of  this  valley,  which 
separate  the  parts  of  the  tablelands  and  coal-fields,  belong 
to  the  same  general  system. 

The  sandstones  which  form  the  capping  of  the  mountain 
plateaus  of  North  Alabama,  rest  upon  softer  strata  of  shales 
and  limestones,  and  the  dip  of  all  the  strata  is  at  a  gentle 
angle  toward  the  south  or  southwest,  while  the  Tennessee 
river  cuts  across  at  nearly  right  angles.  These  are  the  con- 
ditions under  which  escarpments  are  formed,  such  as  make 
the  southern  border  of  the  Tennessee  Valley  across  the 
State. 

In  the  lower  part  of  the  State  the  valleys,  like  the  hills, 
have  very  little  relation  to  the  geological  structure,  except 
in  the  case  of  the  prairie  region,  which  may  be  considered 
as  a  wide  valley,  since  it  is  many  feet  below  the  hills  that 
border  it  on  the  north  and  south. 

Climate. — The  most  potent  influences  which  determine 
climate  are  latitude  or  distance  from  the  equator,  elevation 
above  tide,  and  configuration  of  mountain  chains,  proximity 
to  the  sea,  and  the  direction  of  the  prevailing  winds.  In  all 
these  particulars  the  position  of  Alabama  is  favorable  for  a 
temperate  and  uniform  climate.  The  geographical  position 
and  the  mean  elevation  of  the  State  have  already  been  sub- 
jects of  discussion. 

Winds, — The  prevailing  winds  during  the  autumn  and 
winter  months  are  from  the  northeast  and  northwest ;  during 
the  spring  and  summer,  from  the  southeast;  and  for  the 
whole  year,  from  the  southeast  and  south,  but  the  yearly 
mean  directions  are  nearly  evenly  balanced. 

Temperature, — Extremes  of  temperature  are  comparatively 
rare,  and  the  extremes  of  heat  during  the  summer  months 
are  especially  moderated  by  the  tempering  winds  from  the 
Gulf  of  Mexico.  In  those  parts  of  the  State  most  remote 
from  the  Gulf  their  elevation  above  sea-level  secures  immu- 
nity from  excessive  heat.  The  mean  annual  temperature  of 
the  State  is  about  64.58^  F.  The  means  for  the  seasons  are 
as  follows  :  Spring,  63.9^ ;  summer,  79.5^ ;  autumn,  64.5^; 
winter,  50.4^.     The  maxima  and  minima  of  temperature  fall 
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almost  without  exception  in  the  months  of  July  and  Jan- 
uary, respectively. 

In  the  lower  part  of  the  State,  below  the  latitude  of  Mont- 
gomery, the  mean  temperature  for  the  winter  and  for  the 
year  are  nearly  normal ;  that  is,  the  lines  of  equal  temper- 
ature run  across  the  State  from  east  to  west,  approximately 
parallel  to  the  lines  of  latitude,  the  temperature  depending 
thus  almost  exclusively  upon  the  latitude.  Above  Mont- 
gomery, however,  two  things  interfere  with  this  regularity, 
viz  :  1.  The  cooling  influence  of  the  mountains,  which  has 
the  effect  of  deflecting  the  isothermals  southward.  2d.  The 
heating  influence  of  wide  river  valleys  like  those  of  the 
Coosa,  Warrior,  and  Tennessee,  that  are  sunk  in  these  high- 
lands. By  this  cause  these  lines  are  carried  northward  of 
their  normal  position. 

With  these  general  principles  in  view,  the  distribution  of  the 
temperature  will  be  readily  understood,  especially  if  refer- 
ence is  made  to  the  accompanying  maps,  which  have  been 
prepared  from  the  charts  published  from  the  Smithsonian 
Institute. 

The  line  of  mean  annual  temperature  of  68^  F.  crosses 
the  State  just  south  of  Mobile ;  that  of  64^,  just  above 
Montgomery,  curving,  however,  southward  from  Montgom- 
ery to  Eufaula.  The  line  of  60-^  follows  approximately  the 
curve  spoken  of  as  running  from  Columbus,  Georgia,  around 
to  the  northwestern  corner  of  the  State  ;  that  is,  it  follows 
the  borders  of  the  elevated  or  mountainous  region,  being 
however,  carried  northward  by  the  Coosa  and  the  Warrior 
rivers  and  eastward  by  the  Tennessee.  The  line  of  60^  is 
conflned  to  the  northeastern  corner  of  the  State,  but  is 
brought  far  to  the  south  by  the  mountain  plateau  lying  be- 
tween the  Coosa  and  the  Tennessee  rivers. 

The  case  is  similar  with  the  lines  of  equal  temperature 
for  the  winter.  That  of  52^  runs  nearly  parallel  with  the 
thirty-first  degree  of  latitude;  that  of  48-*  has  its  normal 
course  through  Selma  and  Montgomery,  but  is  carried  by 
the  Coosa  river  as  high  up  as  the  crossing  of  the  Selma, 
Bome,  and  Dalton  railroad  at  Coosa  bridge  ;  and  that  of  44^ 
follows  the  margin  of  the  mountainous  region,  except  where 
it  is  carried  by  the  Coosa  river  above  Talladega  and  by  the 
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Tencfssee  river  eastward  nearly  to  Decatur.  The  line  of 
40^  includes  only  the  northeastern  comer  of  the  State,  to 
which  it  is  crowded  by  the  Coosa  and  the  Tennessee  rivers- 

The  lines  of  equal  temperature  for  the  summer  show 
much  greater  irregularity,  caused  apparently  by  the  prepon- 
derating influence  of  the  river  valleys.  Thus  the  line  of 
80^  runs  diagonally  from  Tallahassee,  in  Florida,  up  to  Tus- 
caloosa, by  reason  of  the  Alabama,  Tombigbee,  and  War- 
rior rivers.  The  line  of  78^  curves,  like  some  of  those 
above  mentioned,  around  the  border  of  the  mountainous 
region,  being  considerably  indented  by  the  Coosa  and  War- 
rior rivers,  while  it  follows  the  valley  of  the  Tennessee  river 
through  the  whole  of  northern  Alabama  into  the  State  of 
Tennessee  beyond  Chattanoc^a. 

In  the  latitude  of  Montgomery  the  last  frost  occurs,  as  a 
rule,  between  the  5th  and  the  25th  of  April,  and  where  the 
last  frost  recorded  in  March  the  records  show  that  its  ac- 
tual formation  in  April  was  prevented  by  unfavorable  con- 
ditions, such  as  cloudy  weather  or  brisk  winds.  The  first 
frosts  occur  usually  between  the  10th  and  25th  of  October. 
When  the  first  frost  falls  in  November,  the  records  always 
show  that  some  time  in  October  the  temperature  was  suffix 
ciently  low  for  frost,  the  actual  formation  of  which  was  pre- 
vented by  the  unfavorable  conditions  above  mentioned. 

The  influence  of  topography  upon  the  formation  of  frost 
is  clearly  seen  in  those  parts  of  the  State  where  the  varia- 
tions in  level  are  considerable  ;  for  though  both  the  moun- 
tains and  the  valleys  are  exposed  to  the  same  conditions, 
and  radiation  from  each  goes  on  at  the  same  rate,  the  effects 
of  the  radiation  will  be  felt  in  different  degrees.  As  the  air 
is  cooled  it  becomes  more  dense,  and  in  consequence  flows 
down  the  slopes  to  the  lower  levels,  where  it  accumulates. 
The  elevated  lands  are  thus  never  exposed  to  the  full  in- 
tensity of  frosts,  for  their  position  affords  a  ready  way  for 
the  escape  of  the  cooled  air,  which  flows  down  the  slopes  as 
fast  as  formed,  and  the  reduction  of  temperature  is  in  this 
way  greatly  retarded. 

On  the  other  hand,  the  valleys  and  lowlands  not  only 
retain  all  the  cold  air  caused  by  their  own  radiation,  but 
serve  also  as  reservoirs  for  the  cold  air  descending  from  the 
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adjoining  heights.  The  conditions  for  frost  formatiqji  are 
thus  greatly  increased,  and  in  a  degree  are  proportional  to 
the  narrowness  of  the  valley  and  the  height  of  the  adjacent 
hills. 

Since  the  cotton-plant  continues  to  grow  and  mature 
its  fruit  until  cut  off  by  frosts,  it  is  obvious  that  the  length 
of  time  between  frosts  becomes  an  important  factor  in  de- 
termining the  fitness  of  a  locality  for  the  production  of  cot- 
ton. Hence  mountain  lands,  even  with  inferior  soils,  are 
steadily  coming  into  favor  for  cotton  planting. 

Rainfall. — The  supply  of  moisture  for  the  rainfall  of  the 
Southern  States  comes  mainly  from  the  Gulf  of  Mexico,  the 
densest  annual  precipitation  of  60  inches  and  upward  being 
over  the  region  of  the  delta  of  the  Mississippi  river  and 
along  the  coasts  of  Louisiana,  Mississippi,  Alabama,  and 
western  Florida.  An  area  of  heavy  annual  rainfall,  50  inches 
and  upward,  spreads  thence,  with  gradually  diminishing 
amount,  northward,  including  Louisiana,  southwestern 
Arkansas,  western  Tennessee,  the  whole  of  Mississippi  and 
Alabama,  northwestern  Georgia,  and  parts  of  middle,  west- 
ern, and  southern  Florida.  Along  the  eastern  coasts  of 
Florida,  Georgia,  and  South  and  North  Carolina  the  influ- 
ence of  the  Atlantic  ocean  is  seen  in  the  heavy  precipitate 
of  from  55  to  60  inched  which  falls  there. 

The  distribution  of  the  rainfall  in  Alabama  for  the  year, 
and  for  the  winter  and  summer  seasons,  is  shown  upon  the 
accompanying  maps,  also  prepared  from  the  Smithsonian 
charts,  and  is  about  as  follows : 

An  annual  precipitate  of  56  inches  and  upward  falls  within 
a  belt  narrowest  in  the  middle  and  widening  out  at  both 
ends,  and  crossing  the  State  diagonally  from  the  southwest- 
ern to  the  northeastern  comer.  In  the  lower  part  of  this 
belt  an  area  including  Mobile  and  Baldwin  and  parts  of 
Washington,  Clarke,  Monroe,  Wilcox,  Dallas,  Lowndes, 
Butler,  Conecuh,  and  Escambia  counties  receives  an  annual 
rainfall  of  62  inches  and  upward,  reaching  a  maximum  of  64 
inches  at  Mount  Vernon.  In  the  extreme  northwestern 
corner  of  the  State  is  another  small  area  whose  annual  rain- 
fall is  above  56  inches.  Between  these  two  areas  the  rain- 
fall is  less,  falling  below  50  inches  in  the  central  part   East- 
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ward  of  tlie  main  belt  the  amount  of  annual  rainfall  de- 
creases,  being  between  44  and  56  inches  over  the  southeast- 
ern part  of  the  State,  except  in  two  small  areas  in  Lee  and 
Chambers  and  in  Henry  counties,  where  it  ranges  between 
40  and  44  inches. 

During  the  winter  months  (December,  January,  and  Feb- 
ruary) we  find  the  area  of  maximum  rainfall  running  along 
the  western  border  of  the  State  within  30  miles  of  the 
Mississippi  line,  except  where  a  branch  is  thrown  off,  in- 
cluding parts  of  Dallas,  Wilcox,  Lowndes,  Montgomery, 
Butler,  Crenshaw,  Pike,  and  Bullock  counties,  and  another 
deflection  toward  the  east  in  the  Tennessee  valley,  includ- 
ing parts  of  Lawrence,  Limestone,  and  Madison  counties. 
Over  the  rest  of  the  State  the  winter  rainfall  is'  between  12 
and  16  inches,  except  in  a  small  area  in  the  western  part  of 
Sumter  county  and  a  strip  along  the  eastern  border  of  the 
State  below  Chambers  county,  including  parts  of  Chambers, 
Lee,  Macon,  Bullock,  Barbour,  Dale,  Geneva,  and  all  of 
Henry  and  Russell  counties,  where  it  falls  below  12  inches. 

During  the  summer  months  (June,  July,  and  August)  the 
greatest  amount  of  rainfalls  south  of  a  line  running  from  the 
southwestern  part  of  Choctaw  county  to  the  upper  line  of 
Dallas,  and  thence  southward  to  the  southeastern  comer  of 
the  State,  in  Henry  county.  Within  the  area  thus  outlined 
the  rainfall  is  14  inches  and  upward,  increasing  to  18  inches 
and  more  in  Mobile,  Baldwin,  Washington,  Clarke,  Monroe, 
Butler,  Conecuh,  Escambia,  and  Covington  counties. 

North  of  the  Tennessee  river,  in  Lauderdale,  Limestone, 
Madison,  and  Jackson  counties,  we  find  another  area  of 
large  summer  rainfall,  14  inches  and  upward,  and  between 
the  two,  over  perhaps  two-thirds  of  the  State,  the  summer 
rainfall  falls  below  14  inches. 

In  the  meteorological  region  of  which  Alabama  forms  a 
part  there  are  commonly  observed  two  maxima  of  precipita- 
tion, the  principal  one  about  the  end  of  July,  the  secondary 
one  early  in  December ;  also  a  principal  minimum  early  in 
October,  and  a  secondary  one  toward  the  end  of  April.  The 
range  in  Alabama,  however,  is  moderate,  and  the  distribu- 
tion tolerably  uniform  throughout  the  year,  as  may  be  seen 

from  the  following  statement : 

12 
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The  average  rainfall  of  the  State  is  55.04  inches,  and  of  this^ 
13.86  inches  fall  during  the  spring  months,  1407  during  the' 
summer,  1470  during  the  autumn,  and  16.37  during  ther 
winter.^  (a) 

The  records  kept  at  Montgomery  show  that  no  periods  o' 
wet  weather  extend  over  five  days,  and  that  when  the 
periods  are  long  heavy  rainsfalls  are  exceptional.  During^^ 
the  months  of  March,  April,  and  May,  thunder-storms  are 
not  unusual,  and  the  quantity  of  rain  which  then  falls  i» 
sometimes  great  These  storms  come  mostly  from  westerly 
directions,  from  southwest  around  to  northwest,  but  most 
often  from  the  southwest  The  strong  winds  with  which 
they  are  usually  accompanied  sometimes  reach  the  force  of 
hurricanes  ot  tornadoes,  which  sweep  over  the  country  in  & 
narrow  track,  usually  of  less  than  a  mile  in  width.  The 
tornadoes  come  almost  withcait  exception  from  the  south- 
west, the  wind  having^  a  gyratory  motion,  as  is  shown  by  the 
positions  of  the  prostrated  treesv 

Snow  falls  occasionally  in  the  months  of  January  and 
February.  In  the  lower  counties  of  the  State  it  is  extremely 
rare,  but  northward  there  is  usually  at  least  one  considera- 
ble snowfall  during  the  winter. 

General  TopoGRAPfflCAL  and  Geologioai,  Features  ani> 
Divisions. — Every  geological  formation  occurring  in  the 
Appalachian  region  of  North  America  has  its  representa- 
tives in  the  stratified  rocks  of  Alabama,  and  this  State  there- 
fore possesses  a  variety  in  its  geology  and  topc^raphy  not 
excelled  by  any  member  of  the  Union. 

The  main  topographical  features  of  any  region  are  either 
inequalities  of  surface,  caused  by  actual  folds  or  wrinkles 
of  the  earth's  crust,  or  are  due  to  the  degradation  of  the 
land  by  atmospheric  or  aqueous  agencies.  The  two  great 
factors  which  determine  surface  configuration  are  thus  seen 
to  be  geological  structure  and  erosion.  In  all  cases  differ- 
ence in  the  quality  of  the  material  acted  upon  as  regards^ 
resistance  to  erosion  is  an  important  subf actor,  to  which  are 
due  all  those  minor  inequalities  which  constitute  scenery .r 

aThe  data  for  the  above  account  of  the  dimote  are  derived  from  the' 
SmithKoniau  publications. 
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By  atmospheric  and  other  agencies  the  rocks  decay  and  are 
disintegrated,  crumbling  down  into  soils,  which  rest  upon 
and  vary  with  the  underlying  parent  rock,  or  which  are  re- 
moved by  running  water  or  other  transporting  agent  and 
spread  over  regions  more  or  less  remote  from  their  point  of 
origin.  A  distinction  is  thus  made  between  transported  or 
drifted  soils  and  those  in  place,  au  bottom  or  alluvial 
lands  are  of  the  nature  of  drifted  soils,  but  these  are  always 
more  or  less  related  in  composition  to  the  uplands  of  the 
particular  drainage  basin  in  which  they  occur.  On  the 
other  handy  certain  parts  of  the  State  have  been  covered  in 
comparatively  recent  times  with  transported  soils  resulting 
from  the  commingling  of  the  detritus  of  widely  different 
geological  formations,  and  often  bearing  very  little  relation 
to  the  underlying  or  adjacent  rock  masses.  These,  the  true 
drifted  soils,  exhibit  local  variations  which  result  from  the 
influence  of  the  underlying  rocks  upon  which  they  have 
been  deposited. 

In  the  present  position  of  the  rock  strata,  whether  ap- 
proximately horizontal  or  much  inclined,  in  the  nature  of 
the  connection  between  the  topography  and  the  geolological 
structure,  and  in  the  relations  of  the  soils  to  the  country 
rocks  upon  which  they  rest,  are  found  the  characters  accord- 
ing to  which,  for  convenience  of  study  and  description  of 
its  natural  features,  the  State  mav  be  marked  off  into  three 
tolerably  distinct  divisions :  a  middle,  a  northern,  and  a 
southern  division. 

The  Middle  Divmon  is  the  southwestern  terminus  of  a 
series  of  folded  and  faulted  strata,  which,  under  the  name 
of  the  Appalachian  chain,  extends  from  the  eastern  States 
through  Pennsylvania,  etc.,  into  Alabama.  Throughout  this 
part  of  the  State  the  strata  are  usually  inclined  at  consider- 
able angles  either  toward  the  southeast  or  the  northwest, 
and  their  outcropping  edges  have  the  general  direction  of 
northeast  and  southwest.  The  topographical  feature,  ridges 
and  valleys,  are  disposed  in  parallel  strips  or  belts,  having 
the  same  direction  as  rock  strata,  to  which  they  owe  their 
origin.  With  the  exception  of  the  bottom  and  alluvial 
lands,  the  soils  of  this  division  are  in  place,  resting  directly 
upon  the  rocks  from  which  they  have  been  derived. 
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Northwest  of  this  Middle  Division  the  southern  termina^ 
tions  of  the  great  Cumberland  Table-land  and  of  the  High- 
lands of  Tennessee  extend  down  into  Alabama.  These  two, 
together  with  the  Warrior  Coal  Baisn,  constitute  the  Norths 
em  Division,  Here  the  strata  are  approximately  horizontal, 
except  along  the  borders  of  certain  outlying  folds  belonging 
to  the  Middle  Division,  and  the  influence  of  geological  struc- 
ture upon  the  topography  is  much  less  distinctly  seen  than 
in  the  preceding  division.  The  soils,  like  those  of  the  pre- 
ceding division,  and  with  the  exceptions  there  noted,  have 
been  derived  from  the  disintegration  of  the  underlying  rocks 
of  the  country. 

In  the  Southern  Division,  with  approximately  horizontal 
position  of  the  strata,  we  find  the  topography  very  slightly 
influenced  by  geological  structure,  but,  on  the  other  hand, 
almost  exclusively  the  result  of  erosion,  as  determined  by 
the  differences  in  the  materials  of  a  single  formation,  the 
Stratified  Ihrift  or  Orange  Sand,  which,  except  in  parts  of 
the  prairie  belt,  covers  the  underlying  beds  over  this  whole 
division.  In  this  division,  therefore,  the  agricultural  fea- 
tures depend,  with  the  principal  exception  of  the  prairies, 
primarily  upon  the  quality  of  these  superfixjial  transported 
beds,  and  not  upon  the  rocks  of  the  country.  Local  modifi- 
cations of  these  widely-spread  drifted  soilsy  as  above  stated, 
are  not  uncommonly  brought  about  by  the  influence  of  the 
underlying  rock  masses  which  they  cover. 

In  the  detailed  descriptions  which  follow  the  divisions  are 
taken  up  in  the  order  above  given,  which  is  also  the  order 
of  their  relative  geological  ages. 

The  relations  above  mentioned  are  shown  by  the  following 
general  section  across  the  State  alongthe  broken  line,  speci- 
fied below : 
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Agricultural  Subdivisions  or  Kegions. — Under  these 
general  divisions  the  agricultural  features  of  Alabama  will 
be  described  in  the  following  order  : 

middle  division. 

1.  The  Metamorphic  region,  including — 

Bed  Lands. 
Gray  Lands. 

2.  The  Coosa  Valley  Region^  with  its — 

Flatwoods. 

Brown-loam  and  Bed-clay  Lands. 

Gray  Cherty  Lands. 
There  are  also  included  in  this  division  the  Copsa  and 
.Oahaba  coal-fields,  but  they  are  described  in  detail  under 
the  succeeding  head. 

NORTHERN  DIVISION. 

3.  Coal  Measures  region,  including  the  sandy  lands  of — 

The  Coosa  and  Cahaba  coal-fields. 
The  Warrior  basin  and  plateau. 
4  The  Tennessee  Valley  region,  the  three  subdivisions  of 
which  are — 
Barrens. 

Bed  Valley  Lands. 
Sandy  lands  of  Little  Mountain  range. 

SOUTHERN  DIVISION. 

5.  Oak  and  Pine  Uplands  region,  which  includes — 

Oak  and  Hickory  Uplands,  with  Short-leaf  Pine. 

Gravelly  Hills,  with  Long-leaf  Pine. 

Oak  and  Hickory  Uplands,  with  Long-leaf  Pine. 

The  latter  still  further  sub-divided  into— 

Brown-loam  Uplands,  and 

Pine  Hills. 

6.  Upper  or  central  prairie  region,  including — 

Black  Prairie  or  "Canebrake." 

Hill  Prairies  and  Chunnenugga  Bidge. 

Blue  Marl  Lands. 

7.  Post-oak  Flatwoods  belt  or  region,  including— 
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8.  Lotver  Prairie  region,  or  Lime-hills. 

9.  The  Long-Lea/  Pine  region,  sub-divided  into — 

Boiling,  Open  Pine  Woods,  with  Lime-sinks. 
.  Pine  Flats. 
10.  AUuvial  region  of  Mobile  river  and  the  coasts. 


SECTION  II. 

A  DETAILED  DESCRIPTION,  ACCOMPANIED  BY 
ANALYSES  OF  SOILS,  MARLS,  ETC.,  OF  THE 
SEVEBAL  AGBICULTUBAL  BEGIONS  OF  ALA- 
BAMA; TOGETHEB  WITH  BEMABKS  ON  COTTON 
PBODUCTION,  AND  UPON  THE  FEETIUZEBS 
NATUEALLY  OCCUBRING  IN  THE  STATE. 


MIDDLE   DIVISION. 

« 

A  line  drawn  on  the  map  from  the  northeastern  comer  of 
the  State  southwestward  to  Tuscaloosa,  and  thence  through 
Centreville,  Clanton,  Wetumpka  and  Tallassee  to  Columbus, 
Oeorgia,  would  mark  approximately  the  boundaries  of  this 
diwsion. 

A  part  of  the  Coal  Measures  of  the  Warrior  field,  though 
falling  within  the  limits  above  given,  is  to  be  classed  with 
the  next  division,  and,  on  the  other  hand,  Murphree's  and 
Brown's  Valleys,  in  Blount  and  Marshall  counties,  and  the 
continuation  of  the  last-named  valley  northeastward  along 
the  Tennessee  river  through  Jackson  county,  though  out- 
side these  limits,  is  still  to  be  included  in  this  division, 
which,  as  thus  defined,  has  an  area  of  nearly  10,000  square 
miles,  and  embraces  the  following  counties  and  parts  of 
counties :  All  of  Cleburne,  Calhoun,  Saint  Clair,  Shelby, 
Talladega,  Clay,  Randolph,  Chambers  and  Coosa,  narrow 
belts  through  Jackson,  Marshall,  DeKalb  and  Blount,  south- 
ern Cherokee,  most  of  Etowah,  southeastern  Jefferson,  a 
small  strip  along  the  southeastern  edge  of  Tuscaloosa, 
northern  Bibb,  eastern  half  of  Chilton,  southern  Elmore, 
Tallapoosa  and  Lee. 

Subdivisions. — ^By  reference  to  a  geological  map  of  the 
State,  it  will  be  seen  that  this  division  includes :    1.  The 
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Metamorphic  region.  2.  The  Valley  of  the  Coosa,  together 
with  its  outliers,  the  Cahaba,  Roup's,  Jones',  Wills',  Mur- 
phree's  and  Brown's  Valleys,  and  the  continuation  of  the 
latter  along  the  Tennessee  river  to  the  northeastern  comer 
of  the  State.  3.  The  Coosa  and  the  Cahaba  Coal-fields. 
These  three  subdivisions  are  best  described  separately. 

The  Metamorphic  Region. 

This  being  a  part  of  the  great  Appalachian  chain,  includes 
some  of  the  most  elevated  land  in  the  State  in  the  counties 
of  Cleburne,  Randolph,  Chambers,  Lee,  Macon,  Tallapoosa, 
Clay,  Coosa,  Elmore  and  Chilton,  comprising  an  area  of 
4,425  square  miles. 

Geological  Characters. — The  rocks  of  this  region  are 
the  altered  and  crystalized  sediments  either  of  Silurian  or 
preceding  ages,  and  exhibit  the  greatest  diversity,  both  in 
their  chemical  composition,  in  their  physical  characters, 
and  in  the  nature  of  the  topography  and  the  soils  to  which 
they  give  rise.  There  are  all  gradations  between  the  hard, 
almost  indestructible  quartzites  to  the  easily-eroded  marble ; 
from  the  warm,  fertile  and  undulating  granitic  and  gneissic 
land  to  the  much  broken,  often  sterile  tracts  formed  by  mica 
slates  and  other  highly  siliceous  rocks.  With  the  varying 
composition  of  the  rocks  come  varying  degrees  of  resistance 
to  decay  and  erosion,  and  hence  the  great  variety  in  the 
scenery  of  this  region,  where  high  and  almost  mountainous 
ridges  alternate  with  rolling  and  sometimes  rugged  lowlands 
and  valleys.  In  some  parts,  the  strata  have  undergone 
complete  disintegration  in  place,  and  have  been  converted 
into  great  masses  of  stratified  clays,  interlaminated  with 
seams  of  quartz,  which,  gradually  broken  down,  cover  the 
ground  with  their  angular  fragments. 

Soils. — The  depth  to  which  this  decay  reaches  depends 
on  the  nature  of  the  rock  and  its  position,  and  in  many  in- 
stances even  twenty  or  thirty  feet  below  the  surface  the  rock 
is  still  much  decomposed.  At  the  surface,  a  loam  with  not 
much  appearance  of  stratification  overlies  the  decayed 
slates  to  the  depth  of  several  feet  in  valleys,  but  much  less 
along  the  slopes  and  on  the  summits.  This  loam  forms  the 
soils  and  subsoils,  which  are  thus  seen  to  be  in  most  cases 
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directly  related  to  the  underlying  beds.  These  soils  and 
subsoils  have  all  probably  been  slightly  shifted  from  their 
original  place,  especially  in  the  valleys,  but  seldom  to  that 
distance  where  their  relationships  cannot  be  readily  traced 
to  the  underlying  or  immediately  adjacent  rock  masses. 

The  two  principal  soil  varieties  commonly  recognized  by 
the  farmers  are  those  which  make  the  gray  and  the  red  lands 
respectively.  Of  each  of  these,  however,  there  are  numer- 
ous subvarieties,  exhibiting  all  grades  of  color  and  of  fertil- 
ity. The  gray  lands  may  be  derived  from  felspathic  rocks, 
such  as  granite  and  gneiss,  in  which  case  they  are  often 
quite  fertile,  or  from  silicious  mica  slates  or  other  quartzose 
rocks,  when  they  may  be  almost  barren.  Similarly,  the  red 
lands,  when  derived  from  feldspathic  rocks,  such  as  horn-  ^ 
blendic  gneiss,  etc.,  rank  high  in  productiveness,  while  those 
resulting  from  the  decay  of  certain  mica  or  clay  slates,  bear- 
ing garnets  or  other  ferruginous  minerals,  frequently  lie  at 
the  other  extreme.  In  the  present  state  of  our  knowledge 
it  is  impossible  to  mark  with  accuracy  the  localities  where 
these  several  soil  varieties  occur  throughout  the  metamor- 
phic  region ;  but  what  can  at  present  be  said  concerning 
their  occurrence  will  be  found  under  the  head  of  each 
county. 

Of  the  true  gray  granitic  (feldspathic)  soils  there  is  only 
a  limited  area  in  this  State,  but  a  belt  of  this  kind  of  land 
passes  through  Bockford  and  Bbradford,  in  Coosa  county. 
It  is  seen  again  near  Blake's  ferry,  in  Randolph,  and  near 
Louina,  in  the  same  county  ;  then  near  Milltown,  in  Cham- 
bers county.  Indeed,  the  granite  itself,  so  far  as  it  has  yet 
been  observed,  passes  everywhere,  by  insensible  gradations, 
into  a  schistose  or  stratified  rock,  or  into  gneiss,  and  thus 
our  granitic  soils  might  more  properly  be  classed  as  gneissic 
throughout.     No  analyses  of   soils  from  those  localities  v 

where  the  so-called  granite  makes  the  country  are  at  hand. 

The  gneisses  vary  in  composition  from  granitic  gneiss  to 
mica*schist,  which  contains  only  quartz  and  mica,  and  vary 
in  fertility  in  a  corresponding  degree.  On  the  other  hand, 
variations  brought  about  by  an  intermixture  of  iron-bearing 
minerals,  such  as  hornblende,  garnets,  etc.,  are  seen  in  the 
homblendic  gneisses  and  other  similar  rocks.     Throughout 


186  BIENNIAL  REPORT  OF  THE  STATE  GEOLOGIST. 

the  region  of  occurrence  of  the  gneissic  rocks  the  variations 
of  soils,  produced  in  the  manner  alluded  to,  are  so  numer- 
ous, and  follow  each  other  in  so  irregular  a  manner,  as  to  defy 
classification  and  localization,  except  in  the  most  general 
way.  Thus,  it  may  be  said  that  the  gneisses  (with  all  their 
variations)  are  of  more  frequent  occurrence  in  the  south- 
eastern half  of  the  met<amorphic  region,  while  the  more 
siliceous  and  argillaceous  or  clayey  rocks  prevail,  as  a  rule, 
in  the  northwest  Still,  such  a  statement  expresses  only 
the  most  general  relations,  for  rocks  of  all  kinds  occur  in 
both  divisions. 

Of  the  two  principal  soil  varieties  above  named,  that  of  the 
red  lands  is  derived  from  the  decomposed  homblendic  gneisses 
and  slates,  which  in  many  places,  where  exposed  in  washes 
or  gullies,  are  seen  to  be  mere  stratified  clays,  containing 
fragments  more  or  less  angular  of  the  quartz  veins  or  seams 
which  are  nearly  always  interbedded  with  the  other  rocks 
of  this  region.  This  red  soil  (the  color  of  which  comes  from 
the  iron  of  the  hornblende)  is  considered  best  adapted  to 
the  production  of  com  and  other  grains.  Its  natural  growth 
consists  of  the  various  species  of  oaks  (white,  post,  Spanish, 
red,  and  a  few  black-jacks),  hickory,  poplar,  and  some  short- 
leaf  pine,  especially  where  the  red  and  gray  soils  overlap, 
making  mulatto-colored  soils.  The  top  stratum  of  this  soil, 
from  two  to  three  inches  in  depth,  has  often  a  dark  choco- 
late-brown color,  but  below  it  becomes  a  brighter  red,  and  at 
varying  depths,  from  ten  to  fifteen  feet,  becomes  a  yellowish 
hard  clay.  Where  the  freshly  decomposed  rocks  are  seen 
the  color  is  yellowish  rather  than  red,  the  latter  color  being 
darker  and  more  intense  apparently  the  further  removed  the 
soil  is  from  its  original  position  and  the  more  it  is  affected 
by  the  decay  of  the  vegetable  {matter.  When  first  cleared, 
y  these  lands  were  thought  to  be  the  best  in  the  country,  and 

many  fine  farms  are  still  found  upon  them.  The  majority 
of  the  farmers  now,  however,  seem  to  prefer  the  gray  soil, 
as  being  more  certain,  more  easily  tilled,  and  even  more  fer- 
tile. The  red  lands  were  the  first  to  be  cleared  up  by  the 
original  settlers,  and  most  of  the  older  farms  and  fine  old 
country  residences  are  upon  this  kind  of  land. 

The  gray  soils  result  from  the  disintegration  of  gneisses 
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and  mica  slates,  which  contain  comparatively  little  or  no 
hornblende  or  other  iron-bearing  minerals.  They  are  com- 
monly somewhat  sandy,  usually  light-colored,  gray  to  dark 
gray,  sometimes  nearly  black,  with  very  often,  however,  a 
decidedly  reddish  color  similar  to  that  of  the  hornblendic 
soils  above  described.  Fragments  of  the  partially  decayed 
gneiss  of  a  light-gray  color  often  lie  embedded  in  reddish 
and  even  red  clays  or  clayey  sands.  These  gray  soils  are 
easily  tilled,  are  certain  of  crop  even  with  moderately  favor- 
able seasons,  and  are  better  suited  than  the  red  to  the  cul- 
ture of  cotton.  Below  some  three  or  four  inches  of  dark 
gray  sandy  top  soil  there  is  usually  a  lighter  colored  but 
somewhat  yellowish  subsoil.  The  timber  is  much  the  same 
as  that  upon  the  red  lands,  viz :  oaks  and  hickory,  with  a  few 
short-leaf  pines. 

The  subjoined  analyses  will  show  the  chemical  characters 
of  these  two  soil  varieties  : 

No.  78.  Red  land  soils  from  six  miles  north  of  Opelika, 
Lee  county  (S.  16,  T.  20,  R  27  E.).  Depth,  eight  inches ; 
vegetation,  red,  Spanish,  and  post  oaks,  hickory,  and  a  few 
short-leaf  pines ;  color  dark  red. 

No.  79.  Gray  gneissic  (isinglass)  soil  from  six  miles  north 
of  Opelika,  Lee  county  (S.  17,  T.  20,  B,  27  E.).  Depth,  eight 
inches;  vegetation,  red,  Spanish,  and  post  oaks,  hickory, 
and  a  few  short-leaf  pines ;  color,  grayish-brown. 


ONEISSIC  SOILS,  LEE  COUNTT. 


BKD  LAND  SOIIiS.     OBAT    LAND    BOILS. 


No.  78. 


Insoluble  matter '  68.710 


Soluble  silica 

Potash 

Soda 

Lime , ... 

Magnesia 

Brown  oxide  of  manganese , 

Peroxide  of  iron 

Alumina 

Phosphoric  acid 

Sulphuric  acid , 

Water  and  organic  matter . . . 


3.830 


Total. 


72.540 

0.350 
0.119 
0.043 
0.050 
0,100 
10.749 
9.237 
0.170 
0.080 
7.019 


100.440 


Hygroscopic  moisture 
absorbed  at 


27.8  C* 


7.40 


No.  79 


79.170 
3.250 


82.426 

0.268 
0.067 
0.167 
0.130 
0.093 
3.044 
5.120 
0.229 
0.043 
7.742 


99.429 


4.54 


26. 7C.' 
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Of  these  two  soils,  in  proportion  to  the  amount  of  insol- 
uble matter,  the  gray  is  decidedly  better,  in  respect  of  pot- 
ash, phosphoric  acid,  and  lime,  and  is  probably  morethrifty. 
The  red  soil  is  rather  deficient  in  lime,  but  in  rententiveness 
of  moisture  it  is  superior  to  the  other.  Both  are  fairly  good 
soils. 

Running  northeast  and  southwest  through  the  metamor- 
phic  area  near  the  southern  border  there  is  a  belt  of  vary- 
ing width,  in  which  hydromica  slates,  often  highly  graphitic, 
are  of  frequent  occurrence.  These  mica  slates  are  usually 
filled  with  garnets,  are  much  decomposed,  and  alternate  with 
thin  beds  of  clay  slate,  which  is  occasionally  so  highly 
graphitic  as  to  be  used  as  lubricating  material.  In  Ran- 
dolph and  Tallapoosa  counties  these  rocks  are  found  abun- 
dantly, and  details  of  their  occurrence  will  be  found  under 
those  headings.  The  soil  derived  from  these  rocks  is  of 
yellowish-gray  color,  finely  pulverized,  and  supports  a 
growth  of  the  usual  upland  character. 

Mica  slates  containing  the  common  micas,  such  as  musco- 
vite  and  biotite,  are  also  of  frequent  occurrence,  and  the 
soils  yielded  by  them  are  also  of  varying  degrees  of  fertilty, 
being  between  a  first-rate  gneissic  soil,  on  the  one  hand,  and 
a  poor  sandy  material  on  the  other.  These  variations  have 
already  been  the  subject  of  remark  under  the  heading  of 
the  gneissic  soils. 

As  to  the  distribution  of  these  mica  slates  no  general  rule 
can  be  given,  since  they  alternate  in  so  many  ways  with  the 
other  metamorphic  rocks.  The  following  analyses  are 
probably  fairly  characteristic  of  these  two  varieties : 

No.  107.  Mica  slate  soil  (graphitic,  hydrous  mica)  from 
four  miles  north  of  Roanoke,  Randolph  county.  Depth, 
eight  inches;  vegetation,  black,  red,  post,  and  black-jack 
oaks,  with  a  few  short-leaf  pines  and  hickories  ;  color,  light- 
yellow. 

No.  103.  Mica  slate  soil  (garnetiferous,  common  mica) 
from  S.  27,  T.  19,  R.  7  E.,  Clay  county.  Depth,  eight  inches ; 
vegetation,  black,  red,  and  Spanish  oaks,  with  a  few  hicko- 
ries and  chestnuts ;  color,  buflF-yellow,  passing  downward 
into  orange.     The  subsoil  is  a  tolerably  stiff  red  clay. 
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MICA  SLATE  SOILS. 


Insoluble  matter 

Soluble  silica 

Potash 

Soda 

Lime , 

Magnesia 

Brown  oxide  of  manganese , 

Peroxide  of  iron , 

Alumina 

Phosphoric  acid 

Sulphuric  acid 

Water  and  organic  matter. . 


OOTJNTt. 


CLAlf  COUNTlTi 


Mica  slate  soil  Mica  slate  soil 

(graphitic,  hy^kgarnetiferouSf 

droua  mica),  icommonmioa). 


No.  107. 


77.354 
3.986 


No.  103. 


Total 


Hygroscopic  moisture 
absorbed  at 


81.340 

0.536 
0.086 
0.010 
0.145i 
0.146 
6.861 
5.693 
0,067 
0.057 
4.772 


««;J^(  75.437 


99.713 


4.612 
7.2  C.*' 


0.351 
2.246 
0.038 
0.155 
0.151 
9.303 
8.089 
0.137 
0.090 
5.706 


99.697 


6.1C.° 


5.91 


Both  these  soils  are  deficient  in  lime,  and  Ko.  107  is  also 
deficient  in  phosphoric  acid-  The  rock  from  which  No. 
107  is  derived  has  usually  been  called  "talcose  slate",  but  a 
full  analysis  shows  that  it  contains  only  a  small  percentage 
of  magnesia.  Soils  like  No.  107  are  quite  common  through- 
out the  "gold  regions",  which,  as  is  well  known,  does  not 
rank  as  the  best  farming  country.  The  rock  from  which 
No.  103  is  derived  contains  the  ordinary  mica,  and  is  filled 
with  garnets  of  large  size,  often  as  much  as  two  inches  in 
diameter.  This  soil  is  fairly  productive  in  good  seasons, 
but  cannot  stand  much  dry  weather,  and,  being  rather  light, 
soon  wears  out.  It  is  a  good  representative  of  the  better 
class  of  mica  slate  soils,  and  does  not  exhibit  the  sterility 
characteristic  of  some  of  them,  especially  those  derived 
from  a  mica  slate  of  a  purple  color  running  through  Cle- 
burne, Clay  and  Coosa,  into  Chilton  county,  and  which  are 
almost  barren,  supporting  a  growth  consisting  almost  en- 
tirely of  stunted  long-leaf  pines  and  black  jacks. 

A  comparison  of  the  four  analyses  just  given,  shows 
that  the  soils  may  be  divided  into  two  general  classes,  viz  : 
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sandy  and  clayey  or  loamy.  To  the  first  belong  the  two 
gray  soils,  t.  e.,  the  gneissic  and  the  hydromica ;  to  the 
second,  the  red  soils,  u  e.,  the  homblendic  and  the  mica 
slate ;  and,  in  the  most  general  terms,  the  soils  of  this  region 
are  usually  grouped  under  one  or  the  other  of  two  heads,  as 
sandy  or  gray  and  as  loamy  or  red  soils.  In  some  ^are  in^ 
stances  we  haTe  lo9,my  or  clayey  soils  which  are  deficient  in 
red  coloring  matter,  but  as  a  general  thing  the  clayey  and 
the  ferruginous  matters  are  closely  associated. 

This  close  agreement  of  the  soils  in  composition,  though 
derived  from  rocks  of  different  kinds,  bears  out  what  was 
said  concerning  the  relations  between  the  different  rocks 
themselves ;  for  since  the  great  majority  of  the  rocks  of  this 
region  may  be  classed  with  the  gneisses,  and  as  these  vary 
in  the  one  direction,  by  the  accession  of  hornblende  or 
other  iron  bearing  minerals,  through  homblendic  gneisses 
to  almost  purely  homblendic  slates,  so  the  corresponding 
soils  pass  from  light-grayish  colors  through  the  various 
grades  of  yellow  to  deep  red ;  and  since  the  increase  in  the 
amount  of  hornblende  is  usually  attended  with  a  decrease 
in  the  amount  of  free  quartz  or  silica,  it  is  easily  seen  that 
these  soils  are  less  and  less  distinctively  sandy  as  they  pass 
from  light  to  red  colors. 

Variations  in  the  gneisses  take  place  in  another  direction 
by  the  gradual  disappearance  of  the  feldspar  and  the  cor- 
responding increase  in  the  proportion  of  quartz  and  mica, 
as  when  the  gneiss  passes  into  mica  slate.  In  this  series 
the  light-colored  feldspathic  soil  gradually  loses  its  fertility, 
becoming  more  sandy  and  sterile  till  the  sandy  micaceous 
soils  of  the  typical  mica  slates  are  reached.  No  analyses 
are  yet  on  hand  of  the  clay  slate  soils. 

The  Coosa  Valley  Eeoion  and  its  Outliers. 

The  wide  valley,  with  prevailing  calcareous  rocks,  which 
lies  between  the  Metamorphic  area  on  the  one  hand  and  the 
southeastern  edges  of  the  Coosa  and  Cahaba  Coal-fields  and 
Lookout  Mountain  on  the  other,  has  received  the  name 
above  given  from  the  Coosa  river,  which  traverses  its  whole 
length.  Geologically,  it  is  the  continuation  of  the  Valley  of 
Eastern  Tennessee ;  and,  indeed,  the  vallev  of  which  this  is 
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a  part,  and  which  has  been  described  by  Professor  Safford 
as  a  complex  trough,  fluted  with  scores  of  smaller  valleys 
and  ridges,  extends  at  least  from  the  Susquehanna  river  to 
middle  Alabama. 

The  main  Valley  of  the  Coosa,  with  the  limits  above 
given,  is  from  fifteen  to  twenty  or  thirty  mUes  wide,  and  is 
furrowed  with  parallel  valleys  and  ridges,  all  trending 
northeast  and  southwesi  This  valley  is  embraced  in  the 
counties  of  Cherokee,  Cleburne,  Calhoun,  Etowah,  Saint 
Clair,  Talladega,  Shelby,  Coosa  and  Chilton,  and  has  an 
area,  including  its  ridge  lands,  of  2,580  square  miles« 
Several  outlying  valleys,  with  very  similar  geological  struc- 
ture and  soil  varieties,  may  be  most  conveniently  described 
in  connection  with  it 

These  outliers  are :  1.  The  Cahaba  Valley,  lying  between 
the  Coosa  and  Cahaba  Coal-fields,  in  the  counties  of  Saint 
Clair,  Jefferson,  Shelby  and  Bibb,  its  area  being  385  square 
miles.  2.  Boup's  and  Jones'.  Valley,  between  the  Cahaba 
and  Warrior  Coal  fields,  in  Jefferson,  Tuscaloosa  and  Bibb 
counties ;  area  285  square  miles.  3.  Wills'  Valley,  between 
Lookout  and  Sand  Mountains,  in  DeKalb,  Etowah  and 
Saint  Clair  counties ;  area  460  square  miles.  4  Murphree's 
Valley,  in  Etowah  and  Blount  counties ;  area  110  square 
miles.  5.  The  Blount  Springs  or  Brown's  Valley,  which  is 
a  prolongation  into  Alabama  of  the  Sequatchie  Valley  of 
Tennessee,  and  runs  through  Jackson,  Marshall  and  Blount 
counties,  having  an  area  of  about  460  square  miles. 

Geological  Formations. — The  strata  whicli  appear  at  the 
surface  and  contribute  to  the  formation,  of  the  soils  in  all 
these  valleys,  are  the  representatives  of  all  the  geological 
formations  occurring  in  Alabama,  from  the  Primordial  or 
lowest  division  of  the  Lower  Silurian  up  to  the  base  of  the 
Coal  Measures.  In  the  following  statement  is  given,  in  de- 
scending order,  the  names  and  geological  positions  of  these 
strata,  so  far  as  their  equivalence  has  been  made  out : 

Carboniferoas 7.  Cool  Measures  of  the  Warrior,  Cahaba  and  Coosa 

fields. 

„  ^  ^    ,      .,  16.  Upper  Calcareous,  Mountain  Limestone. 

Sub-Carboniferous  "I-t  a-i-  d-i-  -^ 

I  5.  Lower  Sihceous,  Siliceous  group. 

Devonian 4.  Black  Shale. 
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Upper  Siloriazi. ...     3.  Clinton  or  Bed  Mountain  group. 

f  2.  Trouton  and  Chazy  shales  and  limestones. 
1.  GtUciferous  f  e.  Dolomite  or  magnesian  limestone, 
and  Potii-  I  d.  Shale  (calcareous  shales). 

Lower  Bilurian  ™*  ^'  ^PP^'^  sandstone  (calcareous  sand" 

■  * ' '  •  -j  stone). 

I  '  h.  Potsdam  sandstone  proper. 

a.  Semi>metamorphic  shales  and  con* 
[         glomerates. 

The  lithological  and  other  characters  of  these  different 
formations,  so  far  as  they  are  of  importance  from  an  agri- 
cultural point  of  view,  will  be  given  in  the  special  descrip- 
tion of  the  soils. 

COOSA  VALLEY. 

Under  this  name  is  included  that  belt  of  thirty  or  forty 
miles  width  east  and  west  lying  between  the  Metamorphic 
area  on  the  one  hand  and  the  Coal  Measures  on  the  other, 
and  extending  from  the  eastern  border  of  the  State,  in  the 
counties  of  Cherokee  and  Calhoun,  southwestward  for  one 
hundred  and  twenty  miles. 

With  reference  to  these  mountainous  borders,  it  may  be 
considered  as  one  valley,  but  in  reality  it  consists  of  several 
parallel  valleys  separated  by  ridges  of  greater  or  less 
heighi  The  highest  of  these  ridges  are  found  in  the 
southeastern  part  of  the  valley,  where  they  attain  true 
mountainous  proportions. 

The  structure  of  the  Coosa  Valley  region,  as  well  as  that 
of  an  outlying  anticlinal  valley,  w^ill  be  easily  understood  by 
an  examination  of  the  accompanying  figure,  which  repre- 
sents a  section  from  Sand  Mountain,  across  Wills'  Valley, 
Lookout  Mountain,'  and  Coosa  Valley,  to  the  mountains  of 
the  Metamorphic  region.  The  section  is  taken  from  north- 
west to  southeast,  at  right  angles  to  the  general  direction  of 
the  strata,  and  the  figure  does  not  pretend  to  give  the  mi- 
nute details  of  structure,  but  only  its  broad  outlines,  and  it 
is,  therefore,  in  great  degree  diagrammatic. 
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The  structure  of  the  Coosa  Valley  varies  with  the  localityr 
From  the  Georgia  line  down  to  Gadsden,  it  consists  of  two 
parts,  the  western  being  a  large  anticlinal,  and  the  eastern 
being  formed  of  strata  repeated  by  faults.  The  eastern  sider 
of  the  anticlinal  is  itself  cut  short  by  a  fault.  Below  Gads- 
den the  anticlinal  turns  westward  from  the  riyer,  and  is 
merged  into  Jones'  Valley,  while  the  Goosa  Valley  proper  i& 
altogether  within  the  area  of  the  faulted  series. 

The  figure,  taken  together  with  the  lithological  and  topo-^ 
graphical  characters  given  in  connection  with  the  special 
description  of  the  soils,  will  show  very  clearly  the  part 
borne  by  each  formation  in  th^  production  of  the  topograph- 
ical features  of  this  vall^.  It  will  be  noticed  that  the 
ridges  are  of  four  kinds,  viz :  in  the  anticlinal^  the  Red  Ore 
ridges,  usually  steep,  with  chert  fragments  on  one  side  and 
sandstone  and  limestone  on  the  other;  the  ridges  of  the 
Dolomite,  rounded  and  covered  with  masses  of  chert.  In 
the  eastern  part  of  the  Goosa  Valley  the  ridges  are  the 
chert  ridges  of  the  Dolomite,  the  sandstone  ridges  of  the 
Upper  Sandstone,  steep  and  sharp-crested,  but  not  high, 
and  lastly,  the  mountains  of  Potsdam  Sandstone. 

The  valley-making  formations  are  the  Sub-Carboniferous 
in  part,  the  Trenton  and  Chazy,  the  calcareous  parts  of  the 
Dolomite,  and  the  Shale.  The  first  of  these  (Sub-Carbon- 
iferous) is  found  only  in  the  anticlinal  part  of  the  valley ; 
the  others  are  found  in  both  parts.  The  immediate  valley 
of  the  river  as  far  south  as  Gadsden  is  underlaid  by  the 
shales,  covered,  however,  in  great  measure  with  the  sands 
and  pebbles  of  a  later  period.  The  Dolomite^  as  usual, 
forms  the  greater  part  of  the  superficial  area  of  the  ridgy 
valleys  on  each  side  of  this  central  portion,  and,  from  an 
agricultural  point  of  view/ is  perhaps  the  most  important 
formation,  (a) 

OUTLIERS  OF  THE  COOSA  VALLEY. 

Cahaba  Valley. — ^This  valley  lies  between  the  Coosa  and 
Cahaba  Coal-fields.  In  its  geological  structure  it  resembles 
the  eastern  part  of  the  Coosa  Valley,  for  a  fault  on  its  west- 

aln  the  figure  the  Dolomite  does  not  occupy  its  proper  proportion  of  the 
area. 
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em  edge  brings  the  upper  sandstone  up  to  the  level  of  the 
Cahaba  Coal  Measures,  and  going  thence  eastward  we  pass, 
in  ascending  order,  over  the  following  strata:  Upper  sand- 
stone, the  Shale,  the  Dolomite,  Chazy  and  Trenton,  Clinton, 
Black  Shale,  Sub-Carboniferous,  and  Coal  Measures  (Coosa 
field).  As  in  other  cases,  the  greater  part  of  the  area  of  the 
valley  is  made  by  the  strata  of  the  Magnesian  limestone  or 
Dolomite. 

Roups  and  Jones^  Valley. — These  names  are  given  to  the 
two  ends  of  the  valley  lying  between  the  Cahaba  and  the 
lower  part  of  the  Warrior  field,  merging  into  the  Cahaba 
and  Coosa  Valleys  above  Springville. 

Wills'  Valley f  Murphree's  Valley ^  and  Brown's  Valley. — ^There 
are  troughs  sunk  in  the  Coal  Measures  of  the  northeastern 
or  plateau  division  of  the  Warrior  field.  In  structure,  these 
are  all,  with  the  exception  of  the  Cahaba  Valley  above  de- 
scribed, anticlinal  folds  in  the  Warrior  Measures,  furrowed 
out  subsequently  by  erosion.  While  the  floors  of  these  val- 
leys are  much  lower  than  the  rims  which  bound  them  (for 
the  folding  involved  also  the  strata  of  the  Coal  Measures 
for  a  short  distance  on  each  side),  they  are,  nevertheless, 
considerably  higher  than  the  synclinal  basins  of  the  Coal 
Measures,  between  which  they  lie,  and  for  that  reason  water 
rising  in  these  valleys  sooner  or  later  breaks  through  the 
moutain  rim  and  flows  off  into  the  streams  which  drain  the 
basins. 

Exceptions  to  this  general  statement  are  found  in  what 
has  been  termed  the  plateau  region  of  northeastern  Alabama, 
and  an  examination  of  the  map  will  show  that  the  tributa- 
ries of  the  Tennessee  in  Marshall  and  DeKalb  counties  rise 
on  the  plateau  near  the  edge  of  Wills'  Valley,  flowing  down 
and  across  the  plateau,  while  the  streams  rising  in  the  valley 
flow  along  it  to  each  end  of  the  same  and  do  not  break 
across  the  Coal  Measures  on  either  side. 

The  section  (Fig.  2),  p.  193,  represents  in  a  general  way 
the  geological  structure  of  all  these  valleys,  and  shows  with 
sufficient  distinctness  the  parts  borne  by  each  of  the  forma- 
tions appearing  in  them,  determining  their  topography,  the 
remarks  under  the  Coosa  Valley  applying  here  also.  The 
structure  is,  however,  especially  in  the  southwestern  part  of 
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this  region,  rarely  so  simple  as  is  represented  in  the  section, 
for  the  anticlinal  fold  has,  in  some  cases,  been  thrust  or 
lapped  over  toward  the  northwest,  thus  causing  some  of  the 
more  recent  formations  to  lie  beneath  the  alder,  and  in  ad- 
dition to  this,  by  reason  of  a  fault  or  break  in  the  strata, 
the  red-ore  ridge  on  the  western  side  of  the  valley  has  been 
duplicated.  This  duplication  of  the  Bed  Mountain  is  char- 
acteristic of  the  valley  from  the  upper  edge  of  Tuscaloosa 
county  nearly  through  Jefferson.  On  the  western  side  of 
the  valley  also  the  strata  are  usually  very  nearly  vertical,  and 
a  very  prominent  ridge  is  made  by  the  thick  bed  of  a  con- 
glomerate which  lies  at  the  base  of  the  Coal  Measures.  At 
a  short  distance  from  this  ridge  the  strata  of  the  Warrior 
Measures  have  their  usual  nearly  horizontal  position. 

The  red-ore  ridges  are  commonly  of  very  unequal  size  on 
the  two  sides  of  the  valleys,  rising  to  the  dimensions  of 
small  mountains  on  one  side,  while  on  the  other  they  are  sa 
insignificant  in  size  as  to  be  often  overlooked  entirely. 

Soils  of  the  Goosa  and  Outlying  Vali^hts. — Classified 
according  to  color  and  general  physical  characters,  the  soils- 
occurring  in  these  valleys  are  either  red  or  brown  loams  de- 
rived from  the  pure  calcareous  formations,  such  as  parts  of 
the  Shale,  the  Dolomite,  Trenton,  and  Sub-Carboniferous  y 
or  lighter  colored  to  gray  siliceous  soils,  usually  filled  with 
angular,  flinty  gravel,  and  resting  on  a  Yellowish  clayey 
subsoil  derived  from  cherty  limestones  of  the  Dolomite  and 
of  the  Sub-Carboniferous ;  or  the  light  sandy  loams  which 
result  from  the  disintegration  of  sandstones  such  as  make 
up  the  greater  part  ol  the  Potsdam  proper,  the  Upper  sand- 
stone, and  the  Coal  Measures.  But  since  the  soils  of  each 
of  these  classes  vary  according  to  the  geological  formation 
to  which  they  owe  their  origin,  their  discussion  in  connec- 
tion with  these  formations  will  best  bring  out  their  peculi- 
arities of  composition  and  explain  their  distribution  in  the 
valleys. 

Acadian  States  and  Conglomerates. — These  have  received 
notice  under  the  preceding  division,  since  they  are  more  or 
less  metamorphosed  and  cystalline  in  texture,  and  are  other- 
wise closely  associated  with  the  true  metamorphic  rooks. 
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Potsdam  Sandstone. — The  principal  rock  of  this  group  has 
already  been  mentioned  as  a  rather  coarse-grained  sand- 
stone, and  hence  the  resulting  soil  is  sandy.  In  many  places 
the  soil  is  thin  and  vegetation  scanty  and  stunted,  but  occa- 
sionally the  growth  is  vigorous,  consisting  of  the  upland 
oaks,  chestnut,  and  short-leaf  pine.  By  reason  of  the 
mountainous  character  of  the  country,  made  by  these  rocks, 
very  little  of  this  soil  is  under  cultivation,  but  there  are 
many  spots  of  good  grazing  ground.  The  Potsdam  sand- 
stone, in  a  series  of  outlying  mountains  forming  an  inter- 
rupted chain,  skirts  the  western  border  of  the  Metamorphic 
region  and  extends  through  the  counties  of  Cherokee,  Cal- 
houn, and  Talladega. 

Upper  Sandstone. — The  soils  derived  from  this  formation 
are  usually  somewhat  calcareous,  though  sandy,  but  the 
sharp-crested,  steep  ridges  to  which  they  are  confined  are 
seldom  under  cultivation.  The  entire  thickness  of  the  forma- 
tion is  inconsiderable,  and  as  the  strata  usually  lie  tilted  at 
high  angles  the  superficial  area  occupied  by  them  is  quite 
limited.  Isolated  ridges  of  these  rocks  are  found  in  the 
Coosa  Valley,  in  the  counties  of  Cherokee,  Calhoun,  and 
Talladega,  and  in  the  Cahaba  Valley  in  Shelby  and  Saint 
Clair  counties.  Besides  these  occurrences,  the  mountains 
of  Potsdam  sandstone,  above  described,  have  usually  a  nar- 
row border  of  these  rocks  on  their  eastern  slopes. 

The  Shale. — This  formation  in  its  outcrops  presents  two 
well-marked  phases.  Its  lower  beds  are  mostly  shales, 
which,  at  the  surface,  have  been  thoroughly  leached  of 
calcareous  matter,  and  generally  break  up  into  small  frag- 
ments having  very  much  the  appearance  of  shoe-pegs.  The 
colors  of  these  shales  are  chocolate-brown,  red,  greenish, 
and  gray.  The  soils  formed  from  these  materials  are  usually 
thin,  and,  though  considered  productive  in  good  seasons, 
are  liable  to  injury  from  drouth.  The  timber  is  a  mixture 
of  chestnut,  red,  and  white  oaks,  dogwood,  and  hickory. 
The  valleys  occupied  by  these  variegated  shales  are  ridgy, 
the  shale  ridges  being  often  almost  bare  of  soil.  Areas  of 
these  shales  are  usually  associated  with  the  outcrops  of  the 
Upper  sandstone,  with  the  upper  strata  of  which  they  are 
closely  related  lithologically,  and  characteristic  occurrences 
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are  not  unfrequent  in  Bibb  county,  northeast  of  Centerville^ 
near  Pratt's  Ferry,  in  the  vicinity  of  Montevallo,  and 
Helena,  in  Shelby,  and  aloDg  the  southeastern  flanks  of  the 
isolated  ridges  of  the  Upper  sandstone  and  the  mountains 
of  Potsdam  sandstone  in  Talladega,  Calhoun,  and  Cherokee 
counties. 

The  upper  strata  of  the  formation,  on  the  other  hand,  are 
frequently  thin  sheets  of  limestone,  alternating  with  seams 
of  clay  and  with  thin  beds  of  sandy  and  aluminous  shales- 
These  beds  often  occupy  the  central  parts  of  the  anticlinal 
valleys  as  a  mass  of  greatly  contorted,  usually  nearly  verti- 
cal strata,  of  which  the  thin-bedded  limestone  forms  the 
greater  part,  the  shales  and  clay  being  mostly  weathered 
out,  giving  rise  to  a  stiff  clayey  soil,  through  which  the 
edges  of  the  limestone  protrude. 

Flatwoods, — Where  the  clayey  portions  predominate  and 
the  drainage  is  defective  level  tracts  are  formed  which  are 
known  as  "flatwoods",  and  which  are  usually  uncultivated, 
though  the  timber  indicates  a  soil  by  no  means  sterile.  The 
prevailing  timber  of  the  fiatwoods  is  post  oak  and  short-leaf 
pine.  The  soils  are  usually  of  a  greenish-yellow  color, 
sometimes  red  in  places,  and  occasionally  nearly  black. 
Where  roads  cross  the  flatwoods  they  are  easily  cut  up  into 
deep,  muddy  ruts,  in  which  water  stands  for  a  long  time. 
Occasionally  a  high  place  may  be  encountered  with  sandy 
soil  and  under  cultivation,  but  these  spots  form  a  very  small 
proportion  of  the  whole  area  of  the  flatwoods. 

Some  of  the  largest  bodies  of  flatwoods  are  found  in  the  an- 
ticlinal part  of  the  Coosa  Valley,  below  Gaylesville,  in  Cher- 
okee county,  extending  down  to  Gadsden  (well  exposed  be- 
low Cornwall,  at  Cedar  Bluff,  and  below  Bound  Mountain), 
and  thence  below  Gadsden,  in  the  direction  of  SpringviUe, 
nearly  to  the  latter  place ;  also  in  Jones'  Valley,  between 
Elyton  and  Jonesboro,  and  in  small  patches  farther  south  in 
Jones'  and  Roup's  Valley. 

In  the  immediate  valley  of  the  Coosa  river  the  shales  have 
usually  a  superficial  covering  of  sand  and  pebbles  belong- 
ing to  a  much  more  recent  formation,  but  along  the  river 
bluffs  they  may  be  seen  underneath  the  surface  beds. 
Throughout  these  flatwoods  the  outcroppings  of  the  lim.e- 
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stone  are  frequent,  and  in  places  there  is  very  little  soil,  the 
rocky  surface  being  then  usually  occupied  by  cedar  glades. 
Similar  glades  are  also  often  formed  by  the  shaly  limestones 
of  the  Trenton  period. 

From  the  flatwoods  between  SpringviUe  and  Gadsden  a 
specimen  of  soil  was  collected,  which  may  be  considered  as 
a  representative.     The  analysis  is  as  follows : 

No.  70.  Flatwoods  soil  (the  Lower  Silurian  shale)  from 
three  miles  northeast  of  Asheville,  Saint  Clair  county. 
Depth,  10  inches ;  vegetation,  chiefly  post  oaks  and  short- 
leaf  pine,  with  red,  Spanish,  and  a  few  black-jack  oaks. 
Color,  gray  on  top,  changing  within  ^three  inches  to  buff- 
yellow. 

FLATWOODS  SOIL   (LOWER  SILURUN  SHALE). 


No.  70. 


Insolnble  matter 

Soluble  silica 

Potash 

Soda 

Lime  

Magnesia 

Brown  oxide  of  manganese , 

Peroxide  of  iron 

Alnmina 

Phosphoric  acid 

Sulphuric  acid 

Water  and  organic  matter. . 


Total 


0.277 
0.078 
0.159 
0.478 
0.079 
6.528 
7.497 
0.075 
0.013 
4.777 


Hygroscopic  moisture 
absorbed  at 


99.544 


11.15 
27.20.'=» 


The  analysis  shows  that  this  is  not  such  an  inferior  soil 
as  its  total  neglect  by  the  farmers  would  indicate,  although 
the  phosphates  and  vegetable  matter  are  low.  The  natural 
growth,  also,  which  is  of  fine,  sturdy  trees,  tells  in  its  favor. 
Many  soils  are  successfully  tilled  which  have  no  better 
chemical  composition  than  this.  Physically,  however,  it  is 
too  heavy  and  cold  for  cultivation,  except  where  mixed  with 
sand,  as  is  the  case  near  the  banks  of  some  of  the  streams 
which  traverse  it.  Almost  the  only  inhabitants  of  the  flat- 
woods  are  to  be  found  along  these  water-courses.  During 
the  winter  and  spring  the  roads  are  almost  impassable  by 
reason  of  mud  and  hqles, 
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In  its  uppermost  portions  this  formation  exhibits  very 
similar  strata  to  the  lowest  beds  of  the  next  succeeding, 
there  being  no  well-defined  line  of  demarkation  between 
them. 

The  great  bodj  of  deep,  red-colored,  clayey  loams  occur- 
ring in  the  Coosa  Valley  region,  and  especially  in  its  east- 
em  part,  may  be  assigned,  as  to  their  origin,  either  to  the 
lowermost  of  the  beds  of  the  Shale  or  to  the  uppermost  of 
the  Dolomite.  They  will  be  more  particularly  described 
under  the  next  head,  though  in  part,  without  doubt,  belong- 
ing here. 

The  Magnesian  LimestoTie  or  Dolomite. — This  in  Alabama 
has  the  widest  distribution  of  any  of  the  calcareous  forma- 
tions, and  for  this  reason,  and  because  it  underlies  a  large 
proportion  of  the  cultivated  valleys  in  this  part  of  the  State, 
its  importance  from  an  agricultural  standpoint  is  very  greai 
It  has  been  stated  that  the  lower  beds  of  the  Dolomite  are 
more  calcareous,  the  upper,  as  a  rule,  siliceous  or  cherty, 
and  the  resulting  soils  in  their  extremes  are  of  two  kinds : 

1.  A  clayey  loam  of  light-yellowish  to  orange-red  colors 
and  of  varying  thickness,  the  average  being  perhaps  one 
and  a  half  feet.  The  subsoil  is  usually  heavier,  being  a 
rather  stiff  clay  or  clay  loam  of  a  red  or  yellow  color.  Both 
soil  and  subsoil  are  often  filled  with  lumps  of  limonite  or 
brown  iron  ore.  Beneath  the  subsoil,  at  varying  depths, 
lies  the  Dolomite  or  limestone.  There  is  a  great  variety  in 
the  color  of  the  top  soil  between  a  very  light-yellow,  almost 
gray,  and  a  deep  red  and  brown,  but  the  subsoil  is  commonly 
a  yellow  or  red  clay,  and  it  is  not  unusual  to  find  these  soils 
and  subsoils,  especially  those  of  lighter  colors,  filled  with 
angular  fragments  of  chert. 

The  characteristic  timber  upon  the  red  lands  is  red, 
Spanish,  post,  and  black-jack  oaks,  hickory,  short-leaf  pine, 
and  dogwood  ;  in  low  grounds,  sweet  gum  and  sour  gum  in 
addition  to  the  above. 

Some  of  the  best  farming  lands  in  the  State  are  based 
upon  these  lower  beds  of  the  Dolomite  and  upon  the  imme- 
diately underlying  calcareous  parts  of  the  Shale,  and  their 
widest  distribution  is  to  be  seen  in  the  eastern  part  of  the 
Coosa  Valley,  in  Cherokee,  Calhoun,  and  Talladega  counties. 
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and  soutl\ward,  in  the  same  direction,  in  Shelby  and  Bibb 
counties.  The  greater  part  of  the  red  and  brown  loams, 
with  deep  red-colored  subsoils  occurring  along  the  eastern 
border  of  this  long  series  of  vaUeys  is  derived  from  the 
Dolomite,  but  red  and  brown  loams  of  a  somewhat  similar 
nature  are  also  derived  both  from  the  Shale  below  and  from 
the  Trenton  rocks  above  the  Dolomite.  In  the  anticlinal 
valleys  these  lower  beds  of  the  Dolomite  do  not  form  the 
surface  to  so  great  an  extent,  and  the  deep  red  soils  are  of 
less  frequent  occurrence  than  in  the  Coosa  Yalley. 

2.  The  upper  siliceous  beds  of  the  Dolomite,  in  disinte- 
grating, yield  as  a  rule  gray  soils,  which  are  filled  with  an- 
gular chert  fragments.  The  subsoils  are  mostly  of  a  yellow- 
ish to  red  color  and  of  clayey  substance,  though  the  clayey 
substratum  may  sometimes  lie  at  considerable  depths  below 
the  surface.  The  agricultural  characters  of  the  lands  made 
by  these  upper  beds  vary  between  wide  limits,  from  good 
brown  loams  on  the  one  hand  to  gray  siliceous  and  nearly 
barren  soils  on  the  other. 

The  cherfcy  portions  of  the  Dolomite,  from  the  weathering 
away  of  the  calcareous  part,  gradually  accumulate  and  pro- 
tect the  strata  from  further  erosion,  and  in  this  way  the 
chert  ridges  so  characteristic  of  the  formation  originate. 
The  chert,  which  is  of  concretionary  nature  (and  not  bedded) 
occurs  sometimes  in  masses  of  great  size,  and  the  surface  of 
the  hills  is  so  covered  as  to  leave  very  little  soil  exposed, 
and  that  of  a  highly  siliceous  character.  In  such  cases  the 
growth  is  chiefly  of  long-leaf  pine  and  black-jack  oak.  The 
broad  chert  ridges  of  the  Coosa  Valley  in  Cherokee,  Cal- 
houn, Talladega,  and  Shelby  counties  are  very  commonly 
timbered  with  the  long-leaf  pine. 

Occasionally  the  country  formed  by  this  part  of  the  Dol- 
omite is  rolling  or  slightly  broken,  rather  than  hilly,  varied 
with  lime  sinks  and  outcrops  of  the  cherty  Dolomite.  The 
southwestern  part  of  Talladega  county,  near  the  Coosa  river, 
furnishes  a  good  example  of  these  rolling  piny  woods,  which 
in  many  respects  remind  one  of  the  rolling  piny  woods  of 
the  southern  counties.  Such  soils  have  little  to  recommend 
them,  and  we  find  the  country  almost  uninhabited,  except 
along  the  banks  of  the   streams  which  drain  it,  and  these 
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are  few  in  number.  Where  the  chert  is  less  prominent  as  a 
surface  material  the  gray  lands  are  frequently  of  very  fair 
quality,  and,  while  not  so  fertile  as  some  of  the  red  lands, 
are  thought  to  be  better  adapted  to  the  cotton  crop,  especially 
where  commercial  fertilizers  are  used. 

The  better  grades  of  the  gray,  gravelly  lands  are  timbered 
with  oaks  and  short-leaf  pine,  hickory,  dogwood,  etc.,  while 
those  of  a  sandier  nature  have  the  long-leaf  pine,  associated 
with  post,  Spanish,  and  black-jack  oaks  and  small  hickories. 
The  gray  pine  lands  near  the  Alabama  Furnace,  in  Talla- 
dega county,  may  be  taken  as  types  of  this  last  named 
variety. 

In  the  outlying  valleys  there  is  always  at  least  one  of 
these  chert  ridges  occupying  the  center  of  the  valley,  but  it 
is  more  commonly  separated  into  two  by  a  narrow  valley 
resting  on  the  more  calcareous  lower  parts  of  the  Dolomite, 
or  by  a  belt  of  flatwoods  derived  from  the  underlying  shales. 
These  ridges  are  timbered  usually  with  post,  black-jack,  and 
Spanish  oaks,  with  some  chestnut  and  short-leaf  pine.  The 
long-leaf  pine  is  also  found  where  the  siliceous  matter  pre- 
ponderates. Occasionally  the  cherty  matter  assumes  the 
form  of  a  sandstone  or  conglomerate,  which  forms  consid- 
erable hills.  This  is  best  seen  in  the  Salem  hills,  near 
Jonesboro',  in  Jones'  Valley,  and  again  a  few  miles  south- 
west of  Springville,  in  Saint  Clair  county.  The  Salem  hills 
have  a  characteristic  growth  of  long-leaf  pine,  as  yet  un- 
touched by  the  woodman's  ax. 

The  chemical  composition  of  typical  soils  derived  from 
the  rock  varieties  occurring  in  the  Dolomite  are  fairly  ex- 
hibited in  the  analyses  of  four  red-loam  soils  and  one  gray, 
cherty  soil  taken  from  several  localities.  Only  the  better 
soils,  such  as  are  under  cultivation,  have  been  examined. 
The  barren  soils  of  the  chert  hills  and  pine  woods  are  not 
often  in  cultivation,  and  have  not,  therefore,  been  selected 
for  analyses.  In  Calhoun,  Talladega,  Shelby,  and  Bibb 
counties  the  red  soils  appear  most  prominently. 

No.  71.  Bed  valley  sail  from  1 J  miles  south  of  Jacksonville, 
Calhoun  county.  Depth,  twelve  inches;  vegetation,  red, 
Spanish,  and  post  oaks,  hickory,  dogwood,  and  short-leaf 
pine ;  color,  dark-red.     This  kind  of  soil  occurs  over  a  good 
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proportion  of  the*  valley  below  Jacksonville  and  around 
Alexandria. 

No.  76.  Bed  vaRey  soil  from  near  Mrs.  Walker  Reynolds' 
place,  Talladega  county.  Depth,  twelve  inches  ;  vegetation, 
red,  Spanish,  white,  and  post  oaks,  sweet  and  sour  gums, 
and  hickory ;  color,  dark-red.  This  is  a  fair  sample  of  the 
red  soils  which  make  the  valley  of  Talladega  one  of  the  most 
beautiful  parts  of  the  State.  The  same  soils  are  seen  fur- 
ther south,  in  Shelby  and  Bibb  counties,  those  around 
Montevallo  being  of  this  nature. 

No.  45 .J.  Red  upland  soil  (Dolomite)  from  near  Pratt's  ferry, 
Bibb  county.  Depth,  twelve  inches ;  vegetation,  white,  black, 
post,  and  other  oaks,  chestnut,  hickory,  walnut,  mulberry, 
dogwood,  with  occasional  black  gum  and  cedar;  color  of 
soil,  brown ;  of  subsoil,  reddish-brown. 

No.  67.  Litth  Cahaba  VaRey  soil  (Dolomite)  from  six  miles 
southwest  of  Springville,  Saint  Clair  county.  Depth,  12 
inches ;  vegetation,  red,  black,  and  Spanish  oaks,  hickory, 
chestnut,  sweet  gum,  and  persimmon ;  color,^  reddish- 
brown. 

No.  69.  Gray  upland  soil  (Dolomite),  one  mile  north  of 
Ashville,  Saint  Clair  county.  Depth,  ten  inches ;  vegetation, 
red  and  Spanish  oaks,  poplar  (LiriodendronJ,  dogwood,  and 
short-leaf  pine,  with  some  sweet  gum  and  persimmon ;  color, 
brownish-gray.  Both  soil  and  subsoil  are  commonly  filled 
with  angular  fragments  of  chert 
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In  comparing  these  soils  with  each  other  it  is  seen  that 
they  are  all  tolerably  good  soils,  having  an  adequate  supply 
of  available  potash  (except  in  the  case  of  No.  69),  phospho- 
ric acid,  and  also  of  lime  and  magnesia.  In  these  respects 
the  red  soils,  as  a  class,  are  superior,  but  the  gray  soil  has 
on  its  side  the  advantage  of  being  more  easily  tilled,  as  it  is 
thrifty  because  of  alarge  percentage  of  lime,  and  is  generally 
considered  a  safer  soil  No.  76  is  rather  deficient  in  lime, 
and  also  in  available  phosphoric  acid.  In  retentiveness  of 
moisture  the  upland  soil  (No.  4&1)  is  a  little  deficient,  and 
in  its  composition  also,  it  approaches  closely  to  the  gray 
soil. 

The  soils  which  most  resemble  the  above  are  those  of  the 
Tennessee  Valley,  in  which  there  are  the  two  varieties  of  red 
and  grey,  bearing  to  each  other  about  the  same  relations  as 
are  seen  in  the  above  analyses  The  Tennessee  Valley  soils 
are,  if  anything,  slightly  better  than  those  of  the  region  we 
are  discussing. 

In  the  county  descriptions  will  be  found  fuller  discussions 
of  the  qualities  of  these  soil  varieties  from  the  farmers' 
standpoint 

Chazy  and  TrentoTi. — The  lowermost  of  the  Trenton  rocks 
are  impure  argillaceous  limestones  and  purer  blue  lime- 
stones, the  upper  calcareous  shales.  As  a  rule,  the  limestone 
predominates,  and  the  prevailing  soils  are,  therefore,  good 
strong  loams,  somewhat  calcareous  and  resembling  the  soils 
of  the  lower  part  of  the  Dolomite,  or  those  of  the  Saint 
Louis  group  of  the  Sub-Carboniferous.  The  formation  as 
a  whole  is  valley-making,  but  the  lower  beds,  which  are 
often  aluminous,  frequently  form  low,  rounded  hills,  along 
the  sides  of  which  the  strata  outcrop  in  long  step-like  ledges. 
In  such  cases  they  are  usually  covered  with  a  growth  of 
cedars. 

In  the  subordinated  valleys  in  the  eastern  part  of  the 
Coosa  Valley,  the  Trenton  rocks  are  usually  associated  with 
those  of  the  Dolomite,  the  latter  commonly  forming  the 
northwestern  and  the  former  the  southeastern  side  of  the 
valley  range ;  but  the  Dolomite,  as  a  rule,  far  exceeds  the 
Trenton  in  superficial  extent  In  the  anticlinal  valleys  the 
Trenton  rocks  are  found  as  a  narrow  belt  on  each  side  of 
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the  central  area  of  Dolomite  and  Shale.  In  many  instanced 
they  may  be  found  high  along  the  sides  of  the  ridges  of  the 
Clinton  or  Red  Mountain  group,  even  occurring  nearly  up 
to  the  summits  of  some  of  them.  The  outcropping  ledges 
of  limestone  are  then  usually  covered  with  a  dense  growth 
of  cedars,  and  the  name  of  Cedar  mountains,  commonly 
given  to  them,  is  not  inappropriate.  In  the  valleys,  also, 
there  are  frequent  patches  of  the  rocks  nearly  bare  of  soil 
and  forming  cedar  glades.  The  shaly  upper  division  of  this 
group  is  of  secondary  importance. 

In  Jones'  and  the  other  anticlinal  valleys  the  purer  lime^ 
stones  of  this  age  are  commonly  seen  outcropping  here  and 
there  in  the  lower  places  in  smooth,  rounded  masses  of  a 
bluish  color,  rising  very  slightly  above  the  general  surface. 
Very  little  of  the  original  growth  is  now  standing  in  those 
parts  of  the  valleys  which  have  usually  been  long  under  cul- 
tivation. The  soils  are  brownish  sandy  loams  with  yellow- 
ish  subsoils.  The  slightly  elevated  knolls  that  vary  the  uni- 
formity in  these  valleys  have  sandy  soils,  and  are  usually 
covered  with  short-leaf  pine  thickets  of  secondary  growth. 
There  are,  also,  spots  of  low,  wet,  boggy  soil,  not  at  all,  how- 
ever, like  the  flatwoods  before  described.  The  following 
analysis  will  show  the  composition  of  some  soils  of  this 
kind: 

No.  123.  Sandy  Brown4oam  SoU  (Trenton)  from  three 
miles  west  of  Birmingham,  Jefferson  county.  Depth,  10 
inches;  vegetation,  red  and  willow  oaks,  sassafras,  and 
grape-vines — little  of  the  original  growth  to  be  seen ;  color, 
brown  at  top,  passing  into  yellow  at  3  inches  depth. 
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SANDY    BROWN-LOAM    SOIL     (TRENTON    LIMESTONE),     JEFFBRSOK 

COUNTY. 


/ 


No.  123. 


Insoluble  matter 

Soluble  silica 

Potash 

Soda 

Limo ,  0.152 

Magnesia 0.116 

Brown  oxide  of  manganese 

Peroxide  of  iron 

Alumina 

Phosphoric  acid 

Sulphuric  acid 

Water  and  organic  matter 


^J^  I  90.331 

0.176 
0.028 


0.041 
2.840 
3.188 
0.066 
0  051 
2.522 


Total 

Hygroscopic  moisture, 
absorbed  at 


99.611 


7.836 
24. 4C.'' 


This  is  a  soil  of  only  average  fertility,  and  probably  of 
little  durability,  but  thrifty  and  easily  tilled. 

Clinton. — The  rocks  of  this  formation,  calcareous  sand- 
stones and  shales,  with  beds  of  red  iron  ore,  yield  sandy 
soils  of  considerable  fertility,  but  their  location  on  the  steep 
hillsides  makes  them  of  little  importance  in  agriculture* 
The  red-ore  ridges  are,  in  reality,  made  up  of  three  forma- 
tions :  the  Clinton,  the  Black  Shale,  and  the  siliceous  divis- 
ion of  the  Sub-Carboniferous.  The  usual  position  of  these 
ridges  is  on  each  side  of  the  anticlinal  valleys  of  the  State, 
skirting  the  escarpments  of  Coal  Measures,  which  form  the 
borders  of  these  valleys.  In  some  places  the  ridges  are  du- 
plicated on  one  side  of  the  valley ;  but  they  are  never  want- 
ing in  the  positions  above  indicated  (except  where  ingulfed 
by  a  fault),  though  sometimes  quite  insignificant  in  height 
on  one  side. 

In  the  western  or  anticlinal  portion  of  the  Coosa  Valley  a 
red-ore  ridge  runs  parallel  with  the  eastern  edge  of  Look- 
out Mountain,  and  a  similar  ridge  skirts  the  western  edge 
of  the  Coosa  Coal-fields,  in  the  normal  positions  above  men- 
tioned ;  but  in  the  eastern  or  faulted  portion  of  the  valley 
the  red  ridges  are  not  associated  with  the  Coal  Measures, 
but  form  parts  of  synclinal  basins  holding  the  rocks  of  the 
Sub-Carboniferous  formations.     The  four  localities  thus  far 
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known  of  red-ore  ridges  in  the  eastern  part  of  the  valley  are 
in  the  Dirtseller  and  the  Gaylor  mountains,  in  Cherokee 
county,  in  the  mountain  near  Columbiana,  in  Shelby,  and  in 
the  vicinity  of  Pratt's  Ferry,  in  Bibb  county.  The  moun- 
tain near  Columbiana  has  along  its  base  a  conglomerate 
which  probably  underlies  the  Red  Mountain  rocks  proper 
and  belongs  to  the  Medina  group.  Where  the  red  ridges 
are  not  too  steep  for  cultivation  their  soils  are  well  adapted 
to  most  of  the  southern  crops,  especially  grain.  The  analy- 
sis which  follows  shows  the  average  red  mountain  soil. 

No.  68.  Red  Mountain  Soil  (Clinton),  from  three  miles 
north  of  Springville,  Saint  Ciair  county.  Depth,  10  inches ; 
vegetation,  large  poplars,  white  oaks,  and  chestnuts,  with 
hickory,  black  gum,  and  red  oak ;  color,  chocolate-brown, 
when  cultivated. 

RED  MOUNTAIN   (CLINTON)   SOIL,   SAINT  CLAIR  COUNTY. 


No.  68. 


«J:S60  I  85.240 


Insoluble  matter 

Soluble  fiilica 

Potash '    0.206 

Soda 0.037 

Lime 0.363 

Magnesia 0.279 

Brown  oxide  of  manganese 0. 214 

Peroxide  of  iron ,  4.918 

Alumina 3.539 

Phosphoric  acid  0 .  168 

Sulphuric  acid '  0 .  083 

Water  and  organic  matter 4 .  830 


Total 

Hygroscopic  moisture 


• 


99.877 


9.799 


absorbed  at I      27.2 C.^ 


For  the  amount  of  insoluble  matter  this  soil  has  a  fair 
percentage  of  potash,  a  large  percentage  of  phosphoric  acid 
and  lime,  and  is  rather  above  the  average  in  fertility,  as 
might  be  inferred  from  the  luxuriance  of  the  forest  growth 
which  it  supports.  The  Bed  Mountain  soils  are  admirably 
suited  to  the  production  of  small  grain,  but  not  for  cotton^ 
which  is  inclined  to  run  to  weed,  at  the  expense  of  the 
fruit,  unless  restrained  by  super-phosphates  or  other  similar 
manures. 
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The  above  remarks  apply  to  the  red  or  brown  soils  only 
of  these  ridges,  for  it  must  be  remembered  that  they  have 
gray,  flinty,  gravelly  soils  usually  on  one  side  and  the  red 
soils  on  the  other. 

The  Black  Shale,  which  follows  next  after  the  Clinton, 
rarely,  if  ever,  takes  part  in  the  formation  of  cultivated 
soils.  It  is,  at  best,  only  a  few  feet  thick,  and  as  it  nearly 
always  occurs  in  steep  ridges  it  is  of  comparativey  little  im- 
portance agriculturally. 

SuIhCarboni/erotis, — ^In  the  Coosa  and  outlying  valleys  of 
middle  Alabama  this  formation,  though  occurring  only  in 
narrow  belts,  is  of  great  importance,  since  it  forms  the  basis 
of  some  of  the  most  desirable  farming  lands  in  the  region 
of  its  occurrence. 

The  surface  distribution  of  the  Sub-Carboniferous  strata 
is  practically  the  same  as  that  of  the  red-ore  ridges,  for,  be- 
sides forming  a  part  of  the  ridges  themselves,  they  occupy 
the  depressions  between  these  ridges  and  the  escarpment  of 
the  Coal  Measures,  and  in  the  Coosa  Valley  they  form  the 
surface  in  the  four  small  synclinal  basins  mentioned  in  a 
preceding  section.  This  formation,  as  a  whole,  has  two 
well-marked  divisions — thq  Mountain  Limestone  and  the 
Siliceous.  The  former,  as  its  name  implies,  occurs  along 
the  sides  of  the  mountains  of  the  Coal  Measures,  and  pre- 
sents no  tracts  of  arable  land  in  this  part  of  the  State. 

The  lower  group,  which  is  generally  known  as  the  Silice- 
ous, ifif  itself  subdivided,  and  its  two  parts  are  very  unequally 
concerned  in  the  formation  of  tillable  lands,  for  the  lower- 
most or  more  siliceous  division  is,  as  we  have  seen,  usually 
associated  with  the  Clinton  rocks  in  the  formation  of  the 
red-ore  ridges,  which,  because  of  their  steep  slopes,  are  not 
much  in  cultivation.  The  upper  and  more  calcareous  divis- 
ion of  the  Siliceous  group  is  the  true  soil-former  of  these 
belts.  These  soils  are  yellowish,  reddish,  and  brown  loams, 
similar  to  the  soils  of  the  red  lands  of  northern  Alabama, 
which  are  based  upon  the  same  rocks. 

The  principal  discussion  of  this  class  of  soils  will  be  un- 
der the  next  division  in  northern  Alabama,  but  the  follow- 
ing analysis  of  a  soil  from  Dry  Valley,  in  Cherokee  county 
(basin  of  the  Dirtseller),  may  serve  to  represent  the  compo- 
14 
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sition  of  the  soils  of  the  narrow  valleys  of  middle  Ala^ 
bama : 

No.  111.  Red  Lands  Soil  (Sub-Carboniferous),  Dry  Val- 
ley,  Cherokee  county,  one  mile  northeast  of  Gaylesville. 
Depth,  8  inches ;  vegetation,  red,  post,  white,  and  Spanish 
oaks,  hickory,  persimmon,  chestnut,  black  gum,  sourwoody 
dogwood,  and  a  second  growth  of  short-leaf  pine ;  color^ 
reddish-brown. 

RED  LAND  S0IL>  OHEBOKEE  COUNTY. 


No.  103. 


78.725 


6.042  S«^-767 


Insoluble  residue 

Soluble  silica 

Potash 

Soda 

Lime 

Magnesia 

Brown  oxide  of  manganese . 

Peroxide  of  iron 

Alumina |  5.077 

Phosphoric  acid :  0.089 

Sulphuric  acid 0.097 


0.261 
0.124 
0.330 
0.395 
0.215 
3.707 


Water  and  organic  matter. 
Total 


5.150 


100.212 

Humus 1 .365 

Available  inorganic , 1 .061 

Available  phosphoric  acid ,  0 .  029 

Hygroscopic  moisture , 4.500* 

absorbed  at \  26.7C.° 

This  soil  is  somewhat  deficient  in  its  retentireness  of 
moisture,  as  also  in  phosphoric  acid ;  otherwise  it  is  a  very 
good  soil.  The  high  percentage  of  lime  makes  available  its 
whole  content  of  plant-food.  The  percentage  of  humus  in 
this  soil  is  also  quite  high,  as  well  as  the  proportion  of 
phosphoric  acid  immediately  available. 

A  fuller  exhibition  of  the  characters  and  variations  of 
these  Sub-Carboniferous  brown  loams  will  be  seen  under 
the  heading  of  "The  Tennessee  Valley  Region,"  (page  217), 
where  they  are  widely  distributed,  and  are  of  great  impor- 
tance argiculturally. 

The  Coosa  and  Cahaba  Coal-fields,  although  occurring  in 
this  division,  are  best  described,  together  with  the  Coal 
Measures  of  the  Warrior  Field,  under  the  next  division. 
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NORTHERN    DIVISION. 

This  division,  as  already  stated,  adjoins  the  first  or  mid- 
dle division  on  the  northwest,  and  embraces  most  of  the 
State  lying  north  and  west  of  a  line  drawn  from  Chatta- 
nooga, Tennessee,  through  Birmingham,  nearly  to  Tusca- 
loosa. The  area  thus  included  is  estimated  at  9,700  square 
miles,  and  embraces  the  following  counties  and  parts  of 
counties :  All  of  Lawrence,  Winston,  Walker,  Cullman, 
Morgan,  Limestone,  and  Madison,  parts  of  DeKalb,  Chero- 
kee, Etowah,  Jackson,  Marshall,  Blount,  Jefferson,  Tusca- 
loosa, Fayette,  Marion,  Franklin,  Colbert,  and  Lauder- 
dale. 

Subdivisions. — The  two  parts  into  which  this  division  is, 
by  its  topographical  and  agricultural  characters,  naturally 
subdivided,  are :  1.  The  continuation  and  terminus  of  the 
great  Cumberland  Table-land,  which,  in  Alabama,  includes 
the  Sand  mountain  and  its  outliers,  Lookout  and  Blount 
Mountains,  on  the  south,  and  the  detached  spurs  lying 
beyond  the  Tennessee  on  the  north  and  the  Warrior  Basin, 
into  which  the  table-lands  of  Sand  Mountain  gradually  sink 
beyond  the  southwestern  line  of  Blount  county.  2.  The 
great  Valley  of  the  Tennessee. 

The  rock  masses,  which  in  this  division  are  concerned  in 
the  structure  of  the  country  and  in  the  production  of  the 
soils,  are  referred  to  two  formations,  the  Sub-Carboniferous 
and  the  Coal  Measures.  In  some  parts  of  this  area  the 
Stratified  Drift  overspreads  the  country  rocks  and  forms  the 
soils,  but  the  drift  belt,  together  with  its  outreaching  margi- 
nal parts,  which  overlap  other  formations,  will  be  treated 
as  a  whole  under  another  head.  The  approximate  horizon- 
tality  of  the  strata,  and  the  circumstance  that  the  soils, 
almost  without  exception,  have  been  derived  from  the  im- 
mediately  underlying  rocks,  have  atoeady  been  commented 
upon,  and  the  close  connection  of  the  agricultural  with  the 
geological  features  has  been  pointed  out.  The  two  compo- 
nent parts  of  this  division  are  most  conveniently  described 
sop  arately. 
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COAI^MEASURES  REGION. 

COOBA     AND     CAHABA     COAL-FIELDS. 

The  Coosa  field  embraces  about  30  square  xniles  in  ther 
northwestern  part  of  Calhoun,  about  150  square  miles  in 
Saint  Clair,  and  about  235  square  miles  in  Shelby  county, 
making  an  aggregate  of  415  square  miles. 

The  Cahaba  field  includes  about  50  square  miles  in  Saini 
Clair,  100  in  Jefferson,  160  in  Shelby,  and  125  in  Bibb 
county,  aggregating  435  square  miles.  Only  75  square  mile& 
in  Bibb  county  are  free  from  Drift,  so  that  the  area  depend- 
ing upon  the  Coal  Measures  for  its  soil  is  reduced  to  385 
square  miles. 

In  both  these  fields  the  strata,  constisting  of  sandstones, 
conglomerates,  shales,  and  coal  beds,  are  tilted  at  consider^ 
able  angles,  and,  possessing  varying  degrees  of  r^esistance 
of  disintegration  and  erosion,  have  been  very  unequally  de-* 
graded?  The  main  ridges  and  valleys  have  the  general 
direction  of  northeast  and  southwest,  corresponding  to  the 
outcrops  of  the  tilted  strata;  but  this  uniformity  is  often 
greatly  obscured  and  in  places  obliterated  by  the  irregular^ 
ities  produced  by  the  streams  which  traverse  the  fields 
across  the  outcrops.  In  the  presence  of  these  inequalities, 
produced  by  the  folding  or  the  tilting  of  the  strata,  these 
fields  differ  from  the  great  "Warrior  field,  where  the  topo- 
graphical features  have  no  such  direct  connection  with  the 
geological  structure.  All  the  coal-fields  have  most  of  their 
characters  in  common ;  hence  a  further  description  of  the 
topography,  as  well  as  of  the  agricultural  features,  can  be 
well  deferred  till  we  come  to  speak  of  the  Warrior  field.  It 
seems  to  be  well  established  that  the  three  coal-fields  of 
Alabama  were  once  continuous,  and  that  they  have  been 
separated  by  folds  (since  denuded)  and  by  faults. 

THE  WARRIOR   FIELD. 

That  part  of  the  Coal  Measures  of  Alabama  which  is 
drained  by  both  forks  of  the  Warrior  river  and  their  tribu- 
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taries  has  received  the  name  of  the  Warrior  Coal-field.  This 
field  may  be  divided  into  two  parts,  the  Plateau  or  Table- 
land, and  the*  Warrior  Basin  proper. 

Tke  TaUe'Land. — It  is  characteristic  of  the  table-lands 
or  plateaus  that  the  limestone  beds,  which  underlie  the  cap- 
ping of  Coal  Measures  rocks,  are  above  the  general  drain- 
age level  of  the  country.  This  arrangement  of  the  two 
classes  of  strata  determines  in  great  measure  the  character 
of  the  scenery,  for  the  removal  by  erosion  of  the  more  per- 
ishable limestones  causes  the  undermining  of  the  harder 
sandstones  above,  which  from  time  to  time  break  off  with 
vertical  faces,  forming  cliffs.  In  height  the  plateaus  dimin- 
ish continuously  toward  the  southwest,  passing  gradually 
into  the  Warrior  basin;  in  the  State  of  Tennessee,  their 
elevation  above  the  surrounding  country  varies  from  850  to 
1,000  feet.  In  Jackson  and  Madison  counties  some  of  the 
spurs  attain  an  equal  height,  but  further  southwest,  in  Mor- 
gan and  Marshall,  the  elevation  will  not  average  more  than 
550,  and  in  Cullman  and  Blount  counties  not  more  than  360 
feet,  and  near  the  Mississippi  line  they  come  down  to  the 
drainage  level.  The  main  body  of  the  table-land  is  known 
as  Sand  Mountain,  lying  between  the  Sequatchie  fold,  or 
Brown's  and  Tennessee  Valleys,  on  the  northwest,  and  Will's 
and  Murphree's  valleys  on  the  southeast,  and  including 
parts  of  DeKalb,  Jackson,  Marshall,  and  Blount  counties. 
The  highest  parts  of  this  table-land  are  to  be  found  along 
its  edges,  overlooking  the  valleys  above  mentioned,  and 
there  is  a  general  slope  both  ways  toward  the  center  of  the 
plateau,  which  thus  becomes  a  shallow,  elevated  trough. 

Beyond  Wills'  Valley  is  Lookout  Mountain,  an  outlier  of 
Sand  Mountain,  and  beyond  Murphree's  Valley  (southeast) 
Blount  Mountain,  a  spur  of  the  main  table-land.  All  these 
parts  have  similar  structure,  and  their  elevated  rims,  adjoin- 
ing the  valleys,  are  usually  only  slightly  indented  by  the 
water-courses,  except  where  some  large  stream  leaves  the 
plateau,  as  in  the  cases  of  Little  river,  on  Lookout,  and 
Short  creek,  on  Sand  Mountain.  Northwest  of  the  Tennes- 
see river,  however,  the  tributaries  of  that  stream  have  cut 
the  elevated  lands  belonging  to  this  division  into  a  number 
of  more  or  less  isolated  peaks,  some  of  which,  especially  in 
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the  northeastern  part  of  the  State,  have  still  the  capping  of 
Coal  Measures,  which  have  been  entirely  removed  from 
many  of  those  lying  farthest  toward  the  west.  Overlooking 
the  Tennessee  Valley,  in  Lawrence  and  Franklin  counties, 
the  elevated  rim,  which  is  locally  called  Sand  Mountain,  is 
the  border  of  the  Warrior  Basin,  and  will  be  considered 
along  with  it 

Approximately,  the  area  of  the  elevated  lands  or  plateaus 
as  above  limited  would  be  about  1,690  square  miles  on  Sand 
Mountain  and  its  spur  in  Jackson,  DeEalb,  Marshall,  Etowah, 
Morgan,  Saint  Clair,  and  Blount  counties,  about  290  square 
miles  on  Lookout  Mountain,  in  DeKalb,  Cherokee,  and 
Etowah,  about  580  square  miles  in  the  detached  spurs  of  the 
Cumberland  northwest  of  the  Tennessee,  in  Jackson,  Mad- 
ison, and  Marshall,  and  to  these  might  be  added  about  half 
the  area  of  Cullman  county,  whose  measures  partake  of  the 
characters  of  both  the  table-lands  and  of  the  basin,  about 
295  square  miles ;  aggregating,  in  all,  2,855  square  miles. 
A  not  inconsiderable  part  of  this  area  north  of  the  Tennes- 
see is  mountain  slope,  and  it  is  not  strictly  table-land. 

Tlie  Warrior  Basin, — This,  like  the  table-land,  is  in  gen- 
eral a  trough,  shallow  and  sloping  from  northeast  to  south- 
west, with  slightly  elevated  rims  next  to  the  Tennessee 
Valley  on  the  north,  and  Jones'  Valley  on  the  south.  As 
Brown's  Valley  divides  the  plateau,  so  its  continuation 
southwestward  as  a  ridge  divides  the  basin  into  two  unequal 
parts.  Southwest  of  the  confluence  of  the  two  Warriors 
these  two  parts  seem  to  come  together  in  one  common  basin 
by  the  sinking  away  of  the  ridge  which  separates  them 
higher  up. 

The  Warrior  Basin  includes  all  of  Walker  and  Winston 
and  parts  of  Cullman,  Morgan,  Lawrence,  Franklin,  Marion, 
Lamar,  Fayette,  Tuscaloosa,  and  Jeflferson  counties,  and  will 
aggregate  about  4,955  square  miles.  The  whole  area  of  the 
Warrior  field  is  thus  estimated  at  about  7,810  square 
miles,  (a).     The  surface  of  the  elevated  border  lands  here 

a.  Of  the  4,955  square  miles  underlaid  by  the  Coal  Measures  of  the  War- 
rior field,  1,990  are  covered  with  Drift  deposits,  so  that  only  2,9G5  of  the 
whole  area  have  noils  whioh  are  derived  from  the  sandstones,  etc.,  of  the 
Coal  Measures.  The  proportion  may  be  even  smaller  than  this  oatimate 
makes  it. 
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included  is  comparatively  level,  though  sufficiently  undula- 
ting, and  in  places  the  streams  have  cut  deep  gorges  into 
the  hard  sandstones  and  conglomerates.  In  the  basin  there 
is  much  more  inequality  of  surface,  and  in  the  vicinity  of 
streams  the  country  is  often  extremely  rough,  although  the 
water-sheds  are  seldom  more  than  250  or  300  feet  above  the 
general  level  of  the  streams.  Along  the  edges  of  both  table- 
land and  basin  the  higher  rims  are  parts  of  folds  of  the 
strata,  and  they  are  of  sufficient  height  to  determine  the 
direction  of  the  water-courses,  and  hence  the  nature  of  the 
topography.  In  the  basin  there  are  numerous  undulations 
of  the  strata,  but  they  are  rarely  of  sufficient  importance  to 
affect  the  topography. 

Agricultural  Features. — The  Coal  Measures  present 
substantially  the  same  characters  everywhere  as  regards 
soils,  but  important  variations  result  from  differences  in  lat- 
itude and  in  elevation  above  the  sea.  The  plateaus  seem  to 
be  specially  suited  to  the  growth  of  fruits  and  vegetables 
and  nutritious  grasses;  but  since  cotton  is  the  southern 
crop  par  excellence^  neither  the  plateaus  nor  the  other  parts 
of  the  coal-fields  have  hitherto  been  in  good  repute  as  farm- 
ing lands.  As  yet,  this  part  of  the  State  is  comparatively 
thinly  settled,  but  its  many  advantages  are  gradually  being 
appreciated. 

In  the  discussion  of  the  soil  varieties  of  the  Warrior 
Field,  reference  is  also  made  to  those  of  the  other  coal- 
fields, as  they  are  entirely  similar.  Since  the  soils  of  this 
region  are  derived  from  the  disintegration  of  the  country 
rocks,  and  as  these  are  sandstones,  shales,  and  conglomer- 
ates, the  agricultural  character  of  the  coal-fields  is  easily 
understood.  All  the  soils  are  sandy  and  more  or  less  de- 
ficient in  vegetable  matter  and  lime.  The  subsoils  vary 
from  yellowish  or  reddish  clay  to  sand.  The  better  classes 
of  these  soils  are  light-colored  loams,  with  yellowish  or 
reddish  subsoils,  and  these  are  capable  of  improvement, 
since  they  well  retain  all  fertilizers.  The  gray  soils  with 
light-colored  to  whitish  subsoils,  deficient  in  clayey  matter, 
are  too  porous  and  droi;thy  to  be  profitably  cultivated,  and 
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ihey  do  not  retain  the  fertilizers  that  may  be  applied  to 
them. 

In  the  order  of  their  relative  importance,  both  as  to  sur- 
face distribution  and  a^cultural  value,  the  cultivated  soils 
of  this  region  may  be  classed  as  follows  : 

1.  Sandy  loams  of  gray,  yellowish  to  brown  colors,  form- 
ing perhaps  three-fourths  of  the  area.  These  soils  vary 
between  tolerably  wide  limits,  and  the  natural  growth  is 
usually  a  mixture  of  various  upland  oaks,  with  some  hickory 
and  short-leaf  pine.  The  analysis  given  (No.  110)  may  be 
taken  as  representing  the  average  composition  of  soils  of 
this  class. 

2.  Creek-bottom  Soils. — ^These  are,  according  to  locality, 
sandy  or  loamy,  and  are  generally  in  cultivation  when  the 
proportion  of  sand  is  not  too  great.  The  bottoms  are 
usually  narrow,  especially  when  the  surrounding  country 
rocks  are  hard  sandstones  or  conglomerates.  The  growth 
is  of  oaks,  poplar  (LiriodendronJ,  beech,  holly,  and  occasion- 
ally what  is  known  as  spruce  pine.  The  more  loamy  bottom 
soils  are  underlaid  with  a  reddish  clay  (hard),  not  mixing 
readily  with  the  surface  soiL  The  sandier  varieties  have 
a  substratum  of  sand,  and  are  not  altogether  so  fertile  as 
the  preceding;  both,  however,  produce  well,  are  easy  of 
tillage,  and  are  generally  under  cultivation. 

3.  Sandy  Soils, — The  most  highly  siliceous  sandstones 
and  conglomerates  yield,  on  disintegration,  a  very  sandy 
soil,  which  supports  a  growth  of  stunted  black-jack  oaks 
and  short-leaf  pines.  Such  soils  are  scarcely  at  all  cultiva- 
ted, and  are  of  little  importance  agriculturally. 

No.  110.  Upland  soils^  Sand  Mountain,  near  Valley  Head, 
DeKalb  county.  Depth,  20  inches ;  vegetation,  chiefly  red 
(Spanish)  oak,  some  black  oak,  short-leaf  pine,  hickory, 
dogwood,  and  chestnut ;  color,  light-gray  as  far  as  taken. 
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Insoluble  matter 

Solable  silica 

Potash 

Soda 

Lime 

Magnesia 

Brown  oxide  of  manganese , 

Peroxide  of  iron 

Alnmina 

Phosphorio  acid  

Sulphuric  acid 

Water  and  organic  matter. . 


No.  110. 


Total, 


Hygroscopic  moisture, 
absorbed  at 


1  352  [^-702 

0.230 
0.141 
0.068 
0.154 
0.070 
1.443 
6.324 
0.073 
0.062 
0.844 


100.111 


3.368 
16.  C.*' 


The  yield  of  fresh  land  at  its  best,  without  manures,  is 
estimated  at  half  a  bale  of  cotton  to  the  acre. 

From  the  above  analysis  it  will  be  seen  that  the  soil  con- 
tains a  large  proportion  of  sand  and  other  siliceous  matter 
(90.7  per  ceni),  and  that  there  is  a  notable  deficiency  of  lime 
and  phosphoric  acid,  with  a  fair  quantity  of  potash.  The 
soils,  therefore,  of  which  this  is  a  representative,  may  be 
looked  upon  as  rather  below  the  average  in  fertility ;  but 
having  usually  a  good  basis  of  clayey  matter  they  are  sus- 
ceptible of  improvement  The  agricultural  history  of  this 
class  of  soils  accords  well  with  the  teachings  of  the  analy- 
sisj^for  until  quite  recently  these  lands  have  been  almost 
totally  neglected,  being  deemed  comparatively  worthless. 
Recently,  however,  the  use  of  artificial  fertilizers  has  be- 
come general,  and  it  has  been  found  that  with  a  small  out- 
lay for  phosphates  or  guano  the  best  results  are  obtained. 
These  soils  are  now  generally  considered  the  most  reliable 
for  cotton,  though  never  cultivated  without  manures. 

The  Tennessee  Valley  Region. 

Under  this  head  are  included  not  only  the  immediate  val- 
ley of  the  Tennessee  river,  but  also  the  whole  region  in 
Alabama  drained  by  its  tributaries,  except  the  anticlinal 
valley,  down  which  the  river  flows  in  Jackson  county,  and 
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the  table-lands  of  DeKalb,  the  Cumberland  spurs  in  Jack- 
son, Madison,  and  Marshall,  already  described,  and  the 
Drift-belt  ii\  Franklin,  Colbert,  and  Lauderdale  counties. 
With  these  limits,  therefore,  this  region  will  embrace  an  area 
on  both  sides  of  the  Tennessee  extending  from  the  State 
line  on  the  north  to  the  Coal  Measures  of  the  Warrior  field 
on  the  south.  The  average  width  of  this  drainage  area  from 
north  to  south  is  about  45  miles,  and  includes  parts  of  Jack- 
son, Marshall,  Morgan,  Lawrence,  Franklin,  Colbert,  and 
Lauderdale,  and  all  of  Limestone,  and  part  of  Madison 
counties,  aggregating  4,530  square  miles,  (a). 

The  extreme  western  parts  of  Lauderdale,  Colbert  and 
Franklin  counties,  while  falling  within  the  above  limits,  are 
best  described  in  another  connection,  since  the  soils  are  de- 
rived from  the  surface  beds  of  drift  which  there  overlie  the 
countrv  rocks. 

General  Topographical  Features  and  Subdivisions. — The 
general  features  of  this  region  are  those  of  a  plain  12  to  15 
miles  wide,  the  Tennessee  Valley  proper,  through  which  the 
river  flows  in  its  tortuous  path,  the  valley  being  bounded  both 
on  the  north  and  on  the  south  by  hilly,  and  in  some  places 
almost  mountainous,  country,  and  the  hills  and  the  valley  be- 
longing to  the  same  geological  age,  the  configuration  of  the 
whole  area  being  the  result  of  erosion  during  long  geological 
periods  by  waters  whose  present  representatives  are  the 
Tennessee  and  its  tributaries. 

The  average  elevation  of  the  summits,  which  represent 
approximately  the  general  level  of  the  original  land  surface, 
is  in  the  eastern  part  of  this  region  about  2,000  feet  above 
the  sea,  and  there  is  a  gradual  slope  westward,  so  that  the 
summits  near  the  Mississippi  line  are  not  more  than  from 
900  to  1,000  feet  above  sea-level.  The  general  surface  of 
the  lowlands  exhibits  a  similar  slope,  the  elevation  at  Hunts- 
ville  being  612  feet,  at  Courtland  560  feet,  and  at  Dickson 
488  feet     The   hilly  countrj'  in  the  northern  part  of  this 

a  This  represents  approximately  the  whole  area  in  northern  Alabama  un- 
derlaid by  sab-Carboniferous  strata.  Of  this,  however,  some  650  square 
miles  in  the  western  part  of  the  valley  are  covered  with  drift,  and  hence 
are  claflsed  with  the  short-leaf  pine  uplands.  This  leaves  3,880  square  miles, 
in  which  the  soils  are  based  on  the  sab-Carboniferous  rocks. 
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area  is  known  as  Barrens,  and  is  a  part  of  the  great  high- 
land rim  of  Tennessee.  These  have  generally  light  colored 
silideons  soils,  and  are  not  much  under  cultivation,  but  they 
include  many  tracts  with  fertile  calcareous  soils. 

South  of  the  Barrens  lies  the  Valley  proper  of  the  Ten- 
nessee, which  has  usually  a  fertile  calcareous  soil  of  a  deep 
red  color.  The  surface  is  almost  level,  the  uniformity 
broken  here  and  there  by  slight  elevations,  generally  covered 
with  trees  and  made  up  of  fragments  of  chert.  Upon  these 
wooded  knolls  are  frequently  situated  the  dwelling  houses 
of  the  planters.  Throughout  the  whole  area  sink-holes  and 
caves  are  common  and  almost  characteristic 

The  southern  border  of  the  valley  is  made  by  the  escarp- 
ment of  the  Warrior  Coal-field — Sand  Mountain,  as  it  is 
usually  called — ^rising  above  the  valley  to  a  height  which 
will  average,  perhaps,  600  or  700  feet.  Along  the  northern 
face  of  this  escarpment,  about  half  way,  is  a  terrace,  or 
bench,  which  in  the  eastern  part  of  Morgan  county  is  very 
narrow,  but  widens  going  westward,  and  a  considerable  de- 
pression is  formed  between  it  and  Sand  Mountain.  In  Law- 
rence and  Franklin  counties  this  depression  is  deepened 
into  a  valley  with  calcareous  soils  (Moulton  and  Bussell's 
Valleys),  and  the  bench,  now  completely  separated  from 
Sand  Mountain,  forms  a  very  conspicuous  feature  of  the 
landscape,  known  as  the  Little  Mountain  range.  These 
valleys  have  the  same  general  characters  as  the  Tennessee 
Valley,  and  are  partly  based  on  the  same  rocks.  The  Little 
Mountain  range  terminates  toward  the  north  with  rather 
bold  escarpments,  but  slopes  more  gently  southward. 

The  three  divisions  of  the  Tennessee  drainage  area  in 
northern  Alabama  are  the  Barrens,  the  Valley  lands,  and 
the  Little  Mountain  range,  and  they  divide  the  surface  about 
as  follows :  Barrens,  910  square  miles ;  valley  lands,  2,430 
square  miles ;  and  Little  Mountain  range,  540  square  miles. 

Geological  Structure. — Leaving  out  of  consideration  the 
mountain  spurs  of  the  Cumberland  range  in  Jackson  and 
Madison,  the  anticlinal  fold  of  the  Sequatchie  in  Jackson, 
and  Drift  in  Lauderdale,  Colbert,  and  Franklin,  the  surface 
rocks  to  which  the  soils  of  the  Tennessee  Valley  owe  their 
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origin  belong  to  a  single  formation,  the  Sub-Carboniferons, 
the  sabdiyisions  of  which,  as  adopted  by  the  State  geologi- 
cal survey,  are  as  follows :  Upper :  Calcareous — Mountain 
Limestone,  or  Chester ;  lower :  Siliceous — Saint  Louis  lime* 
stone  and  Keokuk. 

In  addition  to  the  above,  the  strata  of  the  Devonian  and 
the  Upper  Silurian  formations  are  exposed  along  certain 
creeks  in  the  northern  part  of  this  region,  but  their  super- 
ficial extent  is  small,  and  their  part  in  the  formation  of  the 
soils  insignificant. 

The  following  illustration,  taken  from  the  geological  re- 
port of  1877-78,  and  representing  a  section  through  the 
strata  from  the  State  line  on  the  north,  through  Courtland 
and  Moulton,  to  the  Sand  Mountain  on  the  south,  will  best 
illustrate  the  description  below,  and  will  make  clear  many 
of  the  circumstances  affecting  the  distribution  of  the  various 
agricidtural  features  of  the  Tennessee  Valley: 
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LiTHOLOGlCAL  ChAHACTEBS,    DISTRIBUTION,    ETC. — 1   and  2, 

Silurian  and  Devonian. — These  two  formations,  which  are 
composed  of  limestones  and  shales,  are  exposed  only  in  the 
bluffs  of  streams  which  drain  the  northern  part  of  this  area, 
and  which  have  their  sources  within  the  Tennessee  line* 
The  slight  dip  of  the  strata  brings  these  beds  within  the 
reach  of  the  denuding  waters  in  the  north,  while  farther 
south  they  pass  below  the  overlying  beds,  as  may  be  seen 
in  the  illustration.  As  stated,  they  are  of  no  consequence 
from  an  agricultural  standpoint,  because  of  their  very  lim- 
ited occurrence  in  Alabama,  except  along  the  borders  of 
Elk  river,  in  Limestone  county,  where  they  form  some 
bodies  of  very  good  land. 

3.  Lower  Siliceous, — ^These  beds  are  supposed  to  be  equiv- 
alent to  the  Keokuk  and  Burlington  beds  of  other  States 
and  to  the  Barrens  group  of  Tennessee.  The  most  impor- 
tant rocks  of  the  formation  are  highly  siliceous  limestone, 
alternating  with  a  pure  cystalline  limestone,  admirably 
suited  to  architectural  purposes,  and  impure  shaly  lime- 
stones. The  resistance  to  erosion  offered  by  the  flinty  ma- 
terial with  which  a  large  proportion  of  the  limestones  are 
impregnated  gives  rise  to  the  broken,  rugged  surface  which 
characterizes  so  much  of  the  Barrens.  The  whole  thickness 
of  the  formation  is  about  300  feet,  in  which,  100  feet  below, 
are  the  purer  limestones,  and  200  feet  above  are  the  more 
siliceous  beds.  The  distribution  of  these  beds  as  surface 
rocks  is  coextensive  with  that  of  the  Barrens,  as  shown 
on  the  map. 

4  Upper  SUiceous.-^ThiH  is  the  equivalent  of  the  Saint 
Louis  or  Coral  Limestone  group,  and  is  in  many  respects  the 
most  important  of  the  formations  occurring  in  northern 
Alabama,  for  from  it  are  derived  most  of  those  soils  which 
have  made  the  Valley  of  the  Tennessee  one  of  the  best 
farming  areas  of  the  State.  The  rocks  are,  as  a  whole, 
cherty  limestones,  usually  highly  fossiliferous,  and  some- 
times argillaceous.  The  chert  of  this  division  is  generally 
easily  recognized,  being  found  in  nodular  masses  filled  with 
impressions  of  fossils.  The  country  where  this  formation 
appears  as  surfade  rock  is  generally  level,  with  low  knobs, 
formed  of  fragments  of  chert,  remnants  of  the  cherty  por- 
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tions  of  the  limestone.  These  chert  masses  are  sometimes 
much  decomposed,  weathering  occasionally  to  a  white 
chalky^looking  siliceous  powder. 

The  soil  over  the  Saint  Louis  limestone  is  usually  colored* 
deep  red  and  orange  by  the  hydrated  oxide  of  iron  with 
which  it  is  impregnated,  and  this  material  is  occasionally 
found  in  such  quantity  as  to  form  regular  ore  banks  (lim-* 
onite).  The  limestones  of  this  formation  appear  to  have 
suffered  subterranean  erosion  to  a  greater  extent  than  those 
of  any  other,  except,  perhaps,  the  Dolomite  of  the*  middle 
Alabama  anticlinals.  As  a  consequence,  sink-holes,  caves^ 
underground  streams,  and  big  springs  become  almost  char- 
acteristic of  the  Saint  Louis  group.  The  average  thickness 
of  the  group  in  northern  Alabama  may  be  put  at  IdO  feet, 
.  and  its  distribution  as  the  surface  rocks  may  be  seen  on  the 
map,  marked  by  the  color  of  the  red  and  valley  lands,  the 
greater  part  of  which  have  been  derived  from  ii 

6.  Mountain  Limestone, — -This  uppermost  or  calcareous 
member  of  the  Sab-Oarboniferous  formation,  which  is  con- 
sidered as  an  equivalent  of  the  Chester  group  of  other 
States^  is  composed  of  limestones  and  shales,  with  one  bed 
of  sandstone  included.  Its  thickness  in  the  eastern  part  of 
the  valley,  as  for  instance,  near  Huntsville,  is  between  650 
and  700  feet ;  but  westward  it  thins  down,  being  in  Law- 
rence and  Franklin  counties  seldom  more  than  150  or  200 
feet  The  characters  of  the  rocks  change  also  with  the 
locality,  for  near  Huntsville  they  are  mostly  limestones,  the 
sandstone  stratum  being  quite  thin.  In  Lawrence,  Colbert, 
and  Franklin  counties  the  limestones  thin  out,  while  the 
sandstone  becomes  prominent,  having  often  a  thickness  of 
75  feet.  In  these  western  counties  also  the  sandstone  bed 
is  often  duplicated,  its  two  parts  being  separated  by  lime^ 
stones. 

The  calcareous  beds  of  the  Mountain  Limestone,  as  the 
name  implies,  are  mostly  found  among  the  slopes  of  the 
Cumberland  spurs  in  Jackson  and  Madison  and  along  the 
slopes  of  the  escarpment  of  Sand  Mountain  in  Morgan, 
Lawrence,  and  Franklin  counties,  and  also  along  both  the 
northern  and  southern  slopes  of  the  Little  Mountain  in 
Morgan,  Lawrence,  Colbert,  and  Franklin.     In  addition  to 
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these  localities,  many  of  the  valleys  between  the  Cumber- 
land spurs  in  Jackson  and  Madison  and  of  the  rich  coves 
which  indent  the  northern  edge  of  the  Sand  Mountain  in 
'Morgan,  Lawrence,  and  Franklin  counties  are  based  upon 
these  limestones.  The  sandstone  bed,  on  the  other  hand,  is 
found  as  the  surface  rock  of  the  terrace  or  bench  which  so 
generally  occurs  along  the  sides  of  the  Sand  Mountain  and 
of  the  Cumberland  spurs,  capping  many  of  the  smaller 
spurs  in  Jackson  and  Madison ;  and  also  at  the  summit  of 
the  Little  Mountain,  which  is  only  a  remnant  of  this  once 
wide  terrace,  now  isolated  from  the  main  body  by  the  cut- 
ting out  of  a  valley  between.  Where  the  streams  have  cut 
through  the  Little  Mountain  they  flow  generally  through 
deep  gorges  or  canons  with -perpendicular  sides,  the  sand- 
stones forming  the  top  rock,  with  the  limestones  below. 
The  sandstone,  being  undermined  by  the  wearing  away  of 
the  underlying  calcareous  beds,  breaks  ofif,  leaving  perpen- 
dicular cliffs. 

The  character  of  the  topography  and  the  distribution  of 
the  Mountain  Limestone  beds  will  be  easily  inferred  from 
the  above  remarks,  and  it  is  perhaps  only  necessary  to  state 
that  some  of  the  valleys  and  gaps  separating  the  mountain 
spurs  in  the  extreme  east  of  this  region  are  based,  in  part, 
upon  the  calcareous  portions  of  this  formation,  which  in 
such  cases  extend  out  to  some  distance  from  the  base  of  the 
mountain. 

Agricultural  Characters. — The  Barrens, — Based  upon 
the  rocks  of  the  Lower  Siliceous  group,  the  Barrens  occur 
in  greatest  force  in  the  northern  part  of  the  State  near  the 
Tennessee  line,  in  the  counties  of  Madison,  Limestone  and 
Lauderdale.  In  the  valley,  or  red  lands,  occasional  spots  of 
barrens  are  exposed  by  the  removal  by  denudation  of  the 
overlying  rocks,  and  this  is  particularly  the  case  in  the 
vicinity  of  the  Tennessee  river  itself,  where  the  drainage 
has  cut  deepest  On  the  other  hand,  occasional  spots  of 
red  lands  may  be  found  occupying  the  summits  of  the  ele- 
vations in  the  Barrens,  and  thus  while  the  general  line  of 
separation  of  the  two  land  varieties  may  be  laid  down  with 
some  accuracy,  nothing  short  of  extended  exploration  would 
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enable  one  to  mark  out  their  precise  limits.  The  whole 
area  of  the  Barrens  has  been  estimated  at  910  square  miles, 
of  which  150  are  in  Madison,  400  in  Limestone,  and  360  in 
Lauderdale. 

As  a  part  of  the  highland  rim  of  Tennessee,  the  Barrens 
may  be  described  as  a  high  plain,  having  an  average  eleva- 
tion of  perhaps  700  or  800  feet  above  the  sea,  with  a  gen- 
eral slope  from  the  east  toward  the  west  and  a  special  slope 
southward,  caused  by  the  drainage  of  the  Tennessee  river. 
The  highest  lands  are,  in  general,  near  the  State  line  on  the 
north.  Into  this  high  land  the  streams  have  cut  their  chan- 
nels, which,  as  a  rule,  are  quite  deep  and  narrow.  Gk)ing 
southward,  these  indentations  of  the  elevated  plain  become 
more  numerous  and  widen  out,  the  flat  dividing  lands  nar- 
row down,  and  near  the  larger  streams  become  more  or  less 
rounded  ridges',  which  are  cut  up  by  the  smaller  tributaries 
into  a  number  of  detached  hills.  These  river  hills,  though 
often  very  steep,  have  good  soils,  and  are  generally  in  cidti- 
vation.  Strips  of  the  barren  lands  extend  out  into  the  val- 
ley lands  along  most  of  the  larger  streams,  in  some  places 
coming  down  to  the  Tennessee  itself.  The  western  part  of 
Lauderdale  is  perhaps  the  most  broken  of  any  of  the  barren 
lands  in  Alabama. 

The  two  principal  soil  varieties  of  the  Barrens  are  de- 
rived from  the  upper  and  lower  rocks  of  the  formation, 
respectively.  The  uppermost  rocks  are  highly  siliceous 
limestones,  which  form  the  surface  over  the  greater  part  of 
this  division  and  have  given  it  its  characteristic  topograph- 
ical and  agricultural  features,  the  lower  beds,  which  are 
often  pure  limestones,  being  exposed  chiefly  in  the  larger 
creek  valleys,  and  southward  in  the  lowlands  of  the  river. 
The  disintegration  of  the  siliceous  rocks  above  named  gives 
rise  to  the  most  widely  distributed  and  characteristic  class 
of  Barrens  soils,  which  are  light  colored,  whitish  to  gray 
sandy  loams,  having  a  reddish  or  yellowish  siliceous  subsoil, 
which  in  turn  rests  upon  a  hard-pan  impervious  to  water  at 
a  depth  of  three  to  five  feet.  This  Barrens  land,  like  some 
of  the  Sand  Mountain  land  already  spoken  of,  was  formerly 
considered  almost  worthless  for  farming  purposes,  but  has 
been  coming  rapidly  into  favor  of  late  years.  It  has  been 
15 
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found  that  by  the  use  of,  say  200  pounds  of  guano  to  the 
acre,  this  land  gives  a  fine  yield  of  cotton.  The  main  diffi- 
culty with  cotton  is  in  keeping  a  stand  of  the  young  plants 
in  the  early  spring,  as  on  account  of  the  impervious  hard- 
pan  underlying  the  subsoil  the  land  is  often  badly  drained 
and  the  young  plants  are  "scalded,"  and  thus  killed.  A 
drain  of  less  than  four  feet  depth  is  generally  useless.  The 
subjoined  analyses  will  show  the  general  character  of  the 
Barrens  soil. 

No.  40.  Barrens  soil  from  near  Cluttsville,  Madison  county, 
collected  by  Thomas  B.  Kelly.  Depth,  8  inches ;  vegetation, 
post,  black,  red,  Spanish,  and  black-jack  oaks,  scrub  hickory, 
wild  gooseberry,  blackberry,  winter  huckleberry,  and  a  coarse 
grass,  good  for  sheep  and  cattle ;  color,  yellowish-gray.  This 
soil  is  easily  cultivated,  and,  when  properly  drained,  pro- 
duces well.  It  was  formerly  timbered  with  chestnuts,  since 
disappeared.  After  rains  the  soil  hardens,  thus  preventing 
the  growth  of  cotton  till  broken  up  with  a  plow. 

No.  48.  Barrens  soil  from  near  Huntsville,  Madison 
county,  collected  by  Colonel  W.  C.  Irwin.  Depths  6  inches ; 
vegetation,  scrubby  post  and  black  oaks,  a  few  hickories  and 
dogwoods ;  no  grass,  but  a  thick  undergrowth  of  dogwood 
bushes ;  color,  light  yellowish-gray ;  change  of  tint  at  3.J 
inches,  clay  at  7  inches. 

Barrens  Soils  (Sub-Carboniferous),  Madison  County. 


Insoluble  matter 

Soluble  silica 

Potash 

Soda 

Lime 

Magnesia 

Brown  oxide  of  manganese 

Peroxide  of  iron 

Alumina 

Phosphoric  acid 

Sulphuric  acid 

Water  and  organic  matter . . 

Total 

Hygroscopic  moisture 

absorbed  at 


CLUTTSVILLE    SOIL. 


No.  40. 


89.950  I  Qo  Qift 
2.292  C  •'^"^^^ 
0.255 
0,064 
0.064 
0.035 
0.150 
1.695 
3.292 
0.100 
0.178 
2.024 


100.099 


4.450 


210." 


BU2<TSVUJL.E  SOIL. 


No.  48 


84.160 
4.560 


I  88.720 

0.116 
0.025 
0.041 
0.159 
0.041 
2.705 
4.597 
0.054 
0.045 
3.388 


99.831 


28  C/ 


4.785 


PfiYSICO-GEOQBAPHIGAL  AND  AaRICULTURAL  FEATURES.      227 

These  analyses  show  a  larger  percentage  of  insoluble  mat- 
ter and  a  deficiency  of  lime  and  vegetable  matter.  The 
hardening  of  No.  40  is  probably  due  to  this  lack  of  organic 
matter.  In  potash  and  phosphoric  acid,  considering  the 
amount  of  insoluble  matter,  there  is  a  sufficiency  in  the  case 
of  No.  40.  Neither  soil  has  much  capacity  for  retaining 
moisture.  These  soils,  like  the  soils  of  the  Coal  Meas-^ 
ttres,  chemically  somewhat  similar,  have  generally  a  good 
foundation  of  clay,  and  are,  therefore,  capable  of  improve* 
ment. 

Within  the  limits  of  the  Barrens  there  is  a  class  of  soils 
making  what  are  called  the  gravelly  bottom  lands.  These 
are  gravelly  loams  of  gray  to  yellow  or  brown  colors  rest- 
ing on  somewhat  heavier,  yellowish-red  subsoil.  The  river 
hills  along  the  Tennessee  in  some  localities  are  apparently 
of  a  somewhat  similar  nature. 

No.  62.  Gravelly  soil^  Limestone  creek  bottom,  near  Clutts* 
ville,  Madison  county,  collected  by  Thomas  B.  Kelly. 
Depth,  not  given;  vegetation,  poplar,  beech,  sugar-maple, 
sycamore,  gum,  walnut,  red,  white,  and  black  oaks ;  color, 
light-brown ;  a  somewhat  difficult  soil  to  till  because  of  the 
graveL 

No.  56.  Gravelly  or  river  hiUa  soil^  one-fourth  of  a  mile 
south  of  the  Tennessee  river,  near  Tuscumbia,  Colbert 
county,  collected  by  B.  Pybas.  Depth,  4.^  inches ;  vegeta- 
tion, red,  white,  and  black-jack  oaks,  dogwood,  white  pop- 
lar, and  small  scrub-walnut;  color,  gray  with  shade  of  yel- 
low ;  subsoil^  dark  ocher,  reaching  to  2  feet  depth. 
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GRAVELLY- BOTTOM  AND    RIVER-HILLS    SOILS,   BARRENS  (SUB-CAK- 

BONIFEROUS). 


loHoinble  nmtter 

Soluable  silica 

Potash , 

Soda 

Lime 

Magnesia 

Brown  oxide  of  manganese 

Peroxide  of  iron 

Alnmina 

Phosphoric  acid 

Snlphnric  acid 

Water  and  organic  matter 

Total 

Hnmus 

Available  inorganic ... 

Available  phosphoric  acid. 

Hygroscopic  moistare 

aosorbed  at , .  . . 


MADa»>N    OOCHTY. 


COUIEHT    COUMTT. 


Limestone  creek 
bottom. 


Tennessee  BiveV 
hills. 


No.  52. 


79.005 
6.023 


85.028 

0.270 
0.161 
0.182 
0.224 
0.239 
2.871 
4.834 
0.209 
0.010 
5.758 


(79,320  ) 
6.760  f 


99,786 


1.974 
0.860 
0.073 
&881 


9.4  C.^ 


No.  56. 


86.08a 

0.309* 
0.067 

o.sgs- 

0.22& 
0.324 
2.969" 
4.771 
0.153 
0.172 
4.458. 


99.927 


5.371 


28.3  C.« 


These  analyses  indicate  soils  of  a  fair  degree  of  fertility 
and  durability,  which,  while  they  contain  a  large  proportion 
of  insoluble  matter,  are  yet  thrifty,  by  reason  of  a  compar- 
atively large  percentage  of  lime  and  magnesia.  In  product-^ 
iveness  they  stand  much  nearer  the  red  lands  than  the  Bar- 
rens, the  average  seed-cotton  product  per  acre  being  given 
at  from  800  to  1,200  pounds,  while  that  of  the  Barrens  will 
probably  not  average  more  than  from  500  to  TOO  pounds. 
Perhaps  less  than  10  per  cent,  of  the  cultivated  land  of  the 
immediate  Valley  of  the  Tennessee  is  of  this  kind. 

To  recapitulate,  until  quite  recently  the  great  proportion 
of  cultivated  lands  of  the  Valley  of  the  Tennessee  were  red 
limestone  lands.  Of  late,  however,  the  lighter  and  more 
siliceous  soils  of  the  Barrens  have  been  found  to  be  profita- 
ble soils  to  cultivate,  especially  with  artificial  fertilizers 
and  these  are  now  preferred  by  many,  they  being  safer  and 
easier  of  cultivation.  The  cotton  staple  from  these  lands  is 
less  likely  to  be  stained  or  otherwise  injured  than  that  from, 
the  red  lands. 
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The  limestones  which  make  the  lower  part  of  the  forma- 
tion yield  a  red  or  brown-loam  soil,  and  is  in  most  respects 
similar  to  that  of  the  red  lands  of  the  valley.  Of  this  no 
analyses  have  been  made.  This  soil  is  confined  to  the  bor- 
ders of  the  streams  which  traverse  the  highlands,  and,  while 
of  much  better  quality  than  the  average  soil  of  the  Barrens, 
is  of  limited  occurrence. 

The  Red  or  Valley  Lands, — Under  this  head  are  included 
the  Valley  proper  of  the  Tennessee,  extending  from  the 
Barrens  on  the  north  to  the  Little  Mountains  on  the  south, 
the  valley  lying  between  the  Little  Mountain  range  and 
Sand  Mountain,  and  the  valleys  and  gaps  separating  the 
spurs  of  the  Cumberland  in  the  eastern  part  of  this  division, 
which  are  all  closely  related  in  their  agricultural  and  topo- 
graphical features.  The  area  is  estimated  at  about  2,430 
square  miles,  of  which  320  are  in  Jackson,  460  in  Madison, 
190  in  Limestone,  240  in  Lauderdale,  210  in  Franklin,  150 
in  Colbert,  480  in  Lawrence,  285  in  Morgan,  and  95  in  Mar- 
shall counties.  In  this  estimate  are  included  also  those 
calcareous  lands  derived  from  the  limestones  of  the  Moun- 
tain Limestone  formation  where  they  occur  in  the  valleys 
and  not  upon  the  mountain  slopes. 

The  general  character  of  the  valley  lands  has  already  been 
alluded  to.  They  are  nearly  level  or  gently  undulating, 
especially  near  the  Tennessee  river,  on  both  sides ;  but  in 
the  gaps  between  the  mountain  spurs  the  surface  is  more 
broken.  On  account  of  the  fertile  nature  of  the  soil  most 
of  these  lands  are  cleared  and  under  cultivation,  but  the 
monotony  is  agreeably  relieved  by  the  low  knolls,  which  are 
covered  with  a  luxuriant  growth  of  oaks.  These  knolls  are 
formed  by  the  accumulation  of  the  siliceous  parts  of  the 
limestone,  and,  being  too  rocky  for  easy  cultivation,  are 
often  chosen  sites  for  the  dwelling-houses  of  the  planters. 
Where  the  flaggy  limestones,  either  of  the  Saint  Louis  or  of 
the  Mountain  Limestone  group,  lie  very  near  the  surface, 
with  but  a  thin  coating  of  soil,  they  are  usually  covered  with 
a  dense  thicket  or  glade  of  red  cedar.  Sink-holes  and  big 
springs  are  numerous  throughout  the  valley. 

The  Saint  Louis  or  Coral  Limestone  has  been  described 
as  a  siliceous  limestone,  and  in  its  disintegration  it  yields  a 
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soil  which,  while  varying  between  wide  limits,  is  in  general 
terms  a  sandy  loam,  resting  upon  what  is  usually  called  red 
clay,  but  which  is  a  heavy  loam,  containing  from  two  to  eight 
per  cent  of  ferric  oxide  and  about  an  equal  proportion  of 
alumina.  The  soil  varies  in  color  from  mulatto  to  deep-red 
and  nearly  black,  according  to  the  proportions  of  the  several 
ingredients.  The  following  analyses  of  soils  of  this  char- 
acter from  different  localities  will  show  well  the  variations 
in  the  quality,  as  well  as  the  average  composition  of  these 
lands : 

No.  38.  Red  Lands  soil  from  near  Cluttsville,  Madison 
county,  collected  by  Thomas  B.  Kelly.  Depth,  11  inches ; 
vegetation,  hickory,  poplar,  ash,  red,  black,  and  white  oaks, 
chestnut,  walnut,  elm,  cedar,  black  haw,  dogwood,  etc.;  color 
of  the  soil,  dark-brown;  of  the  subsoil,  yellowish-brown. 
In  its  physical  properties  this  soil  is  very  friable.  Water 
sinks  rapidly  into  it,  and  is  retained  by  the  subsoil. 

No.  34  Red  lands  soil  from  one  mile  east  of  Tusoumbia, 
Colbert  county,  collected  by  B.  Pybas.  Depth,  10  inches^; 
vegetation,  black-jack,  red,  and  post  oaks,  hickory,  and  scrub 
cedar ;  no  undergrowth  :  color,  dark-brown  to  nearly  black. 
This  soil  after  rains  tends  to  form  a  crust,  which,  if  not 
broken  up,  becomes  nearly  as  hard  as  a  rock. 

No.  64  Red  lands  soil  from  Kussell's  Valley,  near  Kussell- 
ville,  Franklin  county,  collected  by  Dr.  Daniel  Sevier.  Depth, 
15  inches ;  vegetation,  red,  black,  white,  post,  and  black- 
jack oaks,  cedar,  dogwood,  chestnut,  walnut,  wild  cherry, 
and  black  locust;  color,  dark-brown,  passing  to  a  lighter 
reddish-brown  in  the  subsoil, 
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Eed  Soils,  Tennessee  Valley  (Sub-Caeboniferous). 


Insolnble  matter 

Soluble  Bilica 

Potash 

Soda 

Lime '. 

Magnesia '. 

Brown  oxide  of  manganese . . 

Peroxide  of  iron 

Alumnia 

PhoHphoric  acid 

Snlphario  acid 

Water  and  organic  matter. . . 

Total 

Humus 

Available  inorganic « . . 

Available  phosphoric  acid . . . 

Hygroscopic  moisture 

absorbed  at 


MADISON  CO. 


CLUTTSVIIiLE. 


Red  lands  soil. 


No.  38. 


77.950 
5.343 


83.293 


0. 

0 

0 

0. 

0, 

2 

6 

0 

0 

G 


243 

058 
648 
058 
103 
873 
198 
188 
025 
620 


COLBERT  CO. 


TUaCUMBIA. 


Red  lands  soils 


No.  34. 


76.023 
8.995 


100.307 


21  C 


2.242 
1.551 
0.109 
9.760 


85.018 

0.276 
0.133 
0.267 
0.381 
0.218 
5.230 
5.691 
0.151 
0.020 
1.794 


99.179 


FBANKIilN   CO. 


BUSSEIJkVILLE. 


Red  lands  soil. 


No.  64. 


75. 
5. 


360 
237 


80.597 

0.154 
0.110 
0.250 
0.250 
0.138 
5.623 
8.163 
0.229 
0.039 
4.100 


99.653 


0.700 
0.956 
0.020 
8.840 


7.8  C.^ 


6.14 
26.7  C.° 


Since  the  immediate  fertility  of  a  soil  depends  upon  the 
available  phosphoric  acid  and  other  inorganic  plant-food, 
the  humus  determinations  should  give  us  an  insight  into  the 
capabilities  of  a  soil  with  reference  to  the  next  succeeding 
crop. 

The  analyses  show  that  all  these  soils  are  of  rather  more 
than  average  fertility ;  and  while  they  do  not  contain  unusu- 
ally large  amounts  of  phosphoric  acid  and  potash,  yet  the 
large  percentage  of  lime  in  each  case  renders  the  soil  thrifty. 
In  comparing  No.  38  with  No.  34,  the  latter  is  seen  to  be 
notably  deficient  in  vegetable  matter,  to  which  may  probably 
be  ascribed  its  tendency  to  bake  hard  after  rains.  In  the 
percentage  of  humus,  also,  they  differ  widely,  as  also  in  the 
amount  of  available  phosphoric  acid,  which  in  No.  38  is 
0.109,  and  in  No.  34  only  0.020  per  cent.  All  three  soils 
have  fair  capacity  for  retaining  moisture. 

The  creek-bottom  lands  in  the  Tennessee  Valley  are  of 
varying  degrees  of  fertility,  but  are  generally  productive, 
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since  they  contain  the  best  parts  of  i;he  uplands  which  sur- 
round them. 

Upon  the  sides  of  the  mountain  spurs  in  Jackson,  Madi- 
son, Marshall,  and  Morgan  counties,  and  also  along  the  base 
of  the  Little  Mountain  range,  the  calcareous  parts  of  the 
Mountain  Limestone  yield  a  stiff  clayey  and  limy  soil,  which 
supports  a  fine  growth  of  forest  trees,  but  which  on  account 
of  their  position  on  the  mountain  slopes,  are  not  well  suited 
to  cultivation.  But  there  are  many  places  in  the  counties 
named  where  this  soil  is  found  in  sufficiently  level  position 
to  be  profitably  cultivated,  and  in  many  of  the  rich  coves 
which  penetrate  the  edges  of  the  mountains  these  are  the 
prevailing  soils.  No  analyses  have  been  made,  but  the  crops 
produced  show  that  they  are  in  character  somewhat  like  the 
red  valley  soils,  though  not  so  generally  of  red  colors.  The 
prevailing  color  is  gray  to  black,  and  there  are  spots  of 
black  soil  that  recall  in  appearance  the  black  prairie  soils 
of  the  south,  to  be  found  in  places  on  Little  Mountain  and 
other  localities  made  by  this  formation. 

The  Little  Mountains, — This  well-marked  feature  of  the 
Tennessee  Valley  has  already  been  alluded  to  and  its  prin- 
cipal characters  given.  The  Little  Mountains  proper  extend 
from  Morgan,  through  Lawrence  and  Colbert  counties,  out 
to  the  Mississippi  line.  In  Madison  and  Jackson  counties 
there  are  many  small  and  detached  spurs  which  have  exactly 
similar  structure  to  that  of  the  main  body,  and  they  are  to 
be  considered  in  the  same  connection.  All  these  spurs,  and 
the  Little  Mountains  themselves  owe  their  existence  to  a 
stratum  of  sandstone  in  the  Mountain  Limestone  or  Chester 
group,  which  has  protected  them  against  the  erosion  that 
has  wasted  away  the  adjacent  lands  on  all  sides.  From  the 
approximately  horizontal  position  of  the  strata  the  summits 
of  these  mountains  are  mostly  rather  level,  though  worn 
into  slight  depressions  here  and  there.  As  a  general  thing 
these  lands  are  not  much  under  cultivation,  since  the  soil 
derived  from  the  sandstones  is  not  rich,  and  scarcely  pays 
to  cultivate. 

The  northern  face  of  these  mountains  is  usually  steep 
and  abrupt  and  somewhat  indented  with  fertile  coves  having 
red  and  brown-loam  soils.     The  southern  slope  is  much 
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more  gradual.  Where  the  sandstone  has  been  removed  the 
underlying  calcareous  rocks  of  the  formation  come  to  the 
surface  and  give  rise  to  the  so-called  prairies,  which  are 
destitute  of  trees,  because  of  the  thinness  of  the  soil  and 
the  proximity  of  the  rock  to  the  surface.  Such  places 
furnish,  however,  excellent  pasturage.  The  praine  spots 
are  generally  found  on  the  summit  or  southern  slope  of 
these  mountains,  but  along  their  northern  or  steep  face  there 
is  very  often  seen  a  level  bench,  or  terrace,  with  the  stiflf, 
limy  soils  of  this  character. 

On  account  df  their  elevation  and  pleasant  climate  the 
Little  Mountains  are  favorite  places  of  residence,  and  sev- 
eral towns  are  situated  upon  them,  among  which  may  be 
mentioned  Somerville,  Mountain  Home,  LaGrange,  etc. 
Where  streams  have  cut  across  the  Little  Mountain  they 
flow  through  deep  gorges,  with  almost  perpendicular  sides, 
and  underneath  some  of  the  sandstone  ledges  often  spring 
chalybeate  and  other  mineral  waters.  The  area  occupied  by 
the  Little  Mountains  and  similar  elevations  is  estimated  to 
be  about  540  square  miles,  of  which  50  are  found  in  the  de- 
tached spurs  of  Madison  county,  140  in  Morgan,  150  in 
Lawrence,  170  in  Colbert,  and  30  in  Franklin. 

The  agi^icultural  features  of  the  mountain  spurs  here  in- 
cluded are,  as  might  be  supposed,  rather  uniform.  The 
sandstone,  which  forms  the  greater  part  of  the  surface, 
yields  a  sajidy  soil,  which  is  closely  like  the  prevailing  soil 
in  the  Coal  Measures.  Its  chief  timber  also  resembles  that 
of  the  coal  regions,  consisting  of  Spanish,  post,  and  white 
oaks,  with  some  short-leaf  pine.  Other  trees  are  common 
in  some  places,  as  chestnuts  and  hickories. 

The  following  analysis  of  a  soil  collected  on  Little  Moun- 
tain, near  the  old  town  of  LaGrange,  in  Colbert  county, 
will  serve  to  show  the  general  nature  of  these  lands : 

No.  36.  Little  Mountain  soil  from  LaGrange,  near  Tuscum- 
bia,  in  Colbert  county,  collected  by  B.  Pybas.  Depth,  eight 
inches ;  vegetation,  chestnut,  short-leaf  pine,  hickory,  post- 
oak,  and  small  sourwood ;  color,  top  soil  dark-brown  two 
inches ;  below  that  yellowish  sand  at  two  feet,  and  at  five 
feet  solid  sandstone  rpck. 
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SANDY  SOIL  OF  LITTLE  MOUNTAIN,   COLBERT  COUNTY. 


Insoluble  matter 

Soluble  silica 

Potash 

Soda 

Lime 

Magnesia 

Brown  oxide  of  manganese 

Peroxide  of  iron 

Alumina 

Phosphoric  acid 

Sulphuric  acid /. 

Water  and  organic  matter 


No.  36. 


[95.312 


Total 

Hygroscopic  moisture, 
absorbed  at 


93  630 
1.682 

0.100 
0.060 
0.120 
0.040 
0.102 
0.761 
1.532 
0.051 
0.028 
2.055 


100.161 


1.56 
25.60.*' 


A  rather  poor  soil,  like  that  of  the  Coal  Measures  gen- 
erally, but  with  a  larger  proportion  of  lime  and  of  organic 
matter  and  less  of  potash. 


SOUTHERN  DIVISION. 

All  that  part  of  the  State  south  and  west  of  the  limits  of 
the  Middle  and  Northern  Divisions  is  embraced  in  the 
Southern  Division,  which  includes  the  whole  or  parts  of 
Lauderdale,  Colbert,  Franklin,  Marion,  Lamar,  Fayette, 
Tuscaloosa,  Bibb,  Chilton,  Elmore,  Tallapoosa,  and  Lee 
counties,  and  all  of  Pickens,  Greene,  Hale,  Sumter,  Choctaw, 
Marengo,  Dallas,  Perry,  Autauga,  Lowndes,  Montgomery, 
Macon,  Bullock,  Eussell,  Barbour,  Pike,  Crenshaw,  Butler, 
Wilcox,  Monroe,  Clarke,  Washington,  Mobile,  Baldwin,  Es- 
cambia, Conecuh,  Covington,  Geneva,  Coffee,  Dale,  and  Hen- 
ry. The  area  of  this  division  is  approximately  32,335  square 
miles. 

General  Geological  and  Topographical  Features  and 
Subdivisions. — The  Cretaceous  and  Tertiary  rocks  which 
underlie  this  whole  division  are  approximately  horizontal  in 
stratification,  but  have  a  slight  dip  toward  the  south  and 
southwest.  With  the  exception  of  part  of  the  prairies 
presently  to  be  described,  the  whole  area  is  covered  with 
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beds  of  drifted  material  which  have  been  deposited  upon  an 
eroded  surface  of  the  older  rocks.  The  Drift-beds  are,  as  a 
rule,  very  irregularly  stratified. 

It  may  thus  be  inferred  that  the  minor  details  of  surface 
configuration  and  the  soils  are,  to  a  certain  extent,  inde- 
pendent of  the  underlying  older  rocks,  and  are  in  great 
measure  determined  by  these  drifted  materials.  In  these 
respects  this  division  differs  from  the  two  preceding  ones. 
But  while  it  depends  to  so  great  an  extent  for  its  soils  and 
topography  upon  a  single  formation,  there  is  not  in  these 
the  great  monotony  that  might  be  looked  for  on  this  account. 
The  Drift  itself  is  composed  of  materials  which  offer  vary- 
ing degrees  of  resistance  to  denudation,  and  considerable 
inequalities  of  surface  result  from  this  circumstance.  In 
addition  to  this,  the  older  rocks  had  been  greatly  eroded 
before  they  were  covered  by  the  Drift,  so  that  the  general 
contour  of  the  country,  as  well  as  many  of  the  most  promi- 
nent topographical  features  in  this  division,  are  quite  inde- 
pendent of  the  superficial  Drift-coating  which  determines  so 
many  of  the  minor  details. 

The  low  trough  of  the  Prairie  region,  the  rugged  hills  of 
the  Buhr-stone,  and. the  gently  undulating  surface  of  the 
Southern  pine  belt  were  features  of  the  landscape  before  the 
deposition  of  the  Drift ;  and  similarly  with  the  soils  the 
Drift  itself  yields  a  number  of  varieties,  which  are  still 
further  increased  by  the  modifications  brought  about  by 
their  intermixtures  with  the  disintegrated  portions  of  the 
underlying  country  rocks.  These  rocks  are  referred  to  two 
principle  formations,  the  Cretaceous  and  the  Tertiary.  For 
convenience  of  reference  I  give  in  condensed  form  the  most 
important  subdivisions  of  these  formations,  together  with 
their  lithological  and  other  characters  in  so  far  as  they  are 
of  importance  in  determining  the  agricultural  features. 

Tertiary. —  Vicksburg  (uppermost). — The  chief  material  is 
a  soft  white  limestone  (containing  Orbitoides  ManteUi),  easily 
cut  with  an  ax  or  a  saw  into  blocks,  which  are  used  through- 
out the  region  of  its  occurrence  in  the  construction  of  chim- 
neys. This  alternates  with  whitish  shell  marls,  and  occurs 
over  a  belt  of  country  from  30  to  50  miles  wide  north  and 
south,  the  lower  half  of  which  is  gently  undulating,  the  up- 
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per  somewhat  broken  and  hilly.  The  whole  region  is  cov- 
ered with  beds  of  later  age,  which,  in  most  cases,  form  the 
soils. 

Jackson, — ^An  impure  limestone  or  calcareous  clay  of  a 
light,  nearly  white  color,  containing  grains  of  greensand,  is 
the  chief  material  of  this  formation  in  Alabama.  Its  thick- 
ness is  from  40  to  50  feet,  and  in  some  places  it  is  under- 
laid with  fossiliferous  sands  and  with  ten  feet  or  more  of 
grayish  laminated  clays.  The  disintegration  of  the  princi- 
pal stratum  gives  rise  to  the  calcareous  prairie  soils  of  the 
Xiime-hills,  whose  surface  distribution  is  the  same  as  that  of 
the  northern  half  of  the  Vicksburg.  Like  the  preceding, 
the  strata  of  this  group  are  generally  covered  with  beds  of 
a  more  recent  formation,  which  form  the  greater  part  of  the 
soils,  and  in  great  measure  determine  the  topography ;  yet 
where  these  overlying  beds  have  been  partially  removed  the 
characteristic  soils  and  no  less  characteristic  topography  of 
the  Lime-hills  are  produced. 

Claiborne. — ^The  materials  of  this  division  consist  of  sandy 
shell  deposits,  alternating  with  impure  whitish  limestones 
or  calcareous  clays  containing  greensand.  These  deposits 
are  exposed  along  ravines  and  bluffs,  but  seldom  form  the 
surface  over  any  considerable  area,  and  have  comparatively 
little  effect  upon  the  soils  beyond  making  them  locally  more 
fertile.  These  beds  may  be  observed  at  the  lower  levels 
throughout  the  territory  above  assigned  to  the  Jackson 
group. 

Buhr-stone, — Siliceous  sandstones  and  claystones  make  up 
the  greater  part  of  this  division.  These  deposits  form  a 
line  of  rocky  hills  extending  nearly  across  the  State.  In 
general,  the  soils  are  extremely  poor ;  but  there  are  limited 
areas  of  more  fertile  character,  due  to  the  influence  of  the 
calcareous  beds,  with  which  the  prevailing  materials  are 
sparingly  interstratified. 

Lagrange  or  Lignitic. — Grayish  or  dark-colored  laminated 
clays  and  yellowish  or  gray  sands,  containing  several  beds 
of  lignite  and  alternating  with  beds  of  greensand  marl. 
These  materials  form  the  substratum  of  a  belt  of  15  or  20 
miles  in  width,  the  soils  of  which  are  mostly  derived  from 
the  superficial  beds  of  Drift,  except  where  the  marl  beds, 
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especially  along  the  southern  border  of  this  division,  give 
rise  to  highly  fertile  Lime-hills,  closely  resembling  those  of 
the  Jackson  group. 

Flattooods.-— 'The  chief  strata  are  "massy"  or  thick-bedded 
joint-clays  of  gray  or  darker  colors,  and  of  tolerably  uni- 
form character.  The  soils  are  heavy  and  clayey,  seldom 
tempered  to  any  considerable  degree  by  the  sandy  beds  of 
(he  Drift    The  timber  is  mostly  post  oak. 

Orbtaoeous.— '5/pfey. — -Hard  crystalline  and  often  sandy 
limestone  and  bluish,  micaceous,  frequently  highly  fossilif- 
erous,  marls  make  up  the  greater  part  of  this  division.  The 
Blue  Marl  has  its  best  development  in  the  eastern  part  of 
the  State.  The  interdtratification  of  the  hard  limestone  with 
the  softer  marls  give  rise  to  the  rugged  topography  of  the 
Hill  Prairie  region.  The  larger  proportion  of  the  soils  over 
this  division  are  derived  from  the  Drift,  with  local  modifica- 
tions due  to  the  influence  of  the  marls  and  limestone,  while 
occasionally  the  soils  are  derived  almost  wholly  from  the 
Cretaceous  material. 

Batten  Lime8tone,-^AiL  impure  argillaceous  limestone  of 
great  uniformity  of  composition  over  wide  area  is  the  char- 
acteristic material  of  this  division.  The  surface  is  gently 
undulating,  and  the  soils  are  derived  partly  from  the  simple 
disintegration  of  the  limestone  and  partly  from  admixtures 
of  this  with  the  loam  of  the  Drift.  This  rock  underlies  a 
belt  of  country  averaging  15  or  20  miles  in  width,  and  is 
noted  for  its  fertility. 

Eidaio.— The  chief  materials  of  the  Eutaw  group  are  gray 
laminated  clays,  irregularly  bedded  sands,  containing  some 
mica,  and  having  often  a  greenish  cast,  partly  from  grains  of 
greensand  and  partly  from  some  substance  coating  the 
siliceous  sand  grains. 

Subordinated  to  the  above  are  beds  of  lignite  and  ligni- 
tized  trunks  of  trees.  The  soils  over  the  whole  area  are  de- 
rived from  the  overlying  Drift,  except  along  the  sides  of 
ravines,  etc.,  where  the  above  named  materials  are  uncov- 
ered, giving  rise  to  small  tracts  of  more  than  average  fertil- 
ity, which  lie,  however,  usually  on  such  steep  slopes  as  to 
be  of  little  agricultural  value.     The  stratigraphical  relations 
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of  these  formations  are  shown  in  sufficient  detail  in  the  gen*' 
eral  section  given  on  page  181. 

Taken  as  a  whole,  the  surface  of  the  Southern  Division 
has  a  general  slope  from  the  margin  of  the  two  divisions 
just  described  outward,/,  e.,  west  and  south  toward  the  Mis- 
sissippi basin  and  the  Gulf  of  Mexico.  This  general  slope 
is  interrupted  by  the  trough  of  the  Central  Prairie  region, 
which  is  depressed  many  feet  below  the  general  level  both 
north  and  south  of  it,  and  also  on  a  limited  scale  by  the 
trough  of  the  Flatwoods.  South  of  the  prairie  belt  there 
is  a  line  of  rocky  hills  made  by  the  hard  sandstones  and 
claystones  of  the  lower  part  of  the  Tertiary  formation,  be- 
yond which,  toward  the  south,  the  country  falls  away  very 
gradually  and  uniformly  to  the  coast. 

Mention  has  been  made  of  the  differences  ensting  in  the 
materials  of  the  Drift  formation  overlying  the  most  of  this 
region.  These  materials  are  pebbles,  sands,  and  a  red, 
birown,  or  yellow  loam,  and  the  geographical  distribution  of 
these  several  materials,  taken  in  connection  with  other  phys- 
ical conditions,  lies  at  the  basis  of  the  classification  of  this 
division  into  its  agricultural  regions. 

Around  the  outer  margin  of  the  two  preceding  divisions 
there  is  seen  a  great  accumulation  of  these  Drift  beds,  so 
great  as  to  hide  completely  from  view  over  areas  of  consid- 
erable size  all  the  underlying  rocks  of  the  country.  Along 
this  belt  pebbles  of  quartz  and  chert  and  beds  of  red  and 
brown  loam  are  seen  in  their  greatest  thickness.  As  we  go 
outward  from  this  belt  the  pebbles  become  less  and  less 
abundant,  and  seem  to  be  confined  to  well-defined  channels, 
along  which,  however,  they  may  be  traced  for  great  dis- 
tances, even  into  Florida,  but  they  cease  to  be  characteristic 
beyond  a  comparatively  narrow  beli  The  loam  also  ap- 
pears to  decrease  in  thickness  and  prominence  in  the  same 
directions,  though  it  is  found  generally  distributed  much 
farther  south  than  the  pebbles. 

The  whole  region  over  which  the  red  and  brown  loams 
prevail  has  many  topographical  and  botanical  features  in 
common,  prominent  among  which  are  the  broken  and  hilly 
surface  and  the  mixture  with  pines  of  oak  and  hickory  in 
the  forest  growth.     Southward  from  this  region  of  mixed 
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growth  the  long-leaf  pine  is  the  most  characteristic  and  con* 
stantly  occurring  tree,  and  gives  the  name  to  a  second  region 
which  reaches  to  the  Gulf  of  Mexico. 

The  subdivisions  of  the  region  of  mixed  growth  are  based 
primarily  upon  the  species  of  pine  which  is  associated  with 
the  other  trees,  it  being  the  short-leaf  pine  in  the  one  case 
and  the  long-leaf  in  the  other.  Other  subdivisions  of  this 
region  depend  on  the  relative  proportions  of  long^leaf  pine 
and  other  timber  trees. 

The  region  of  the  long^eaf  pine  is  subdivided,  in  accord- 
ance with  the  prevailing  topographical  character,  into  hilly, 
rolling,  and  flat  lands. 

The  Black-Prairie  region,  the  Flatwoods,  and  the  Lime- 
Hills,  are  agricultural  regions,  in  which  the  soils  are  to  a 
great  extent  dependent  on  the  rocks  of  the  country  for  their 
formation,  and  do  not  properly  find  a  place  in  the  two 
regions  as  just  defined. 

In  accordance  with  the  characters  given,  the  Southern 
Division  may  be  divided  into  the  following  Agricultural  Be- 
gions  or  Subdivisions : 

1.  The  Oak  and  Pine  Uplands  Region^  includes— 

The  Oak  and  Hickory  and  Short-leaf  Pine  Uplands. 

The  Gravelly  Hills,  with  Long-leaf  Pine. 

The  Oak  and  Hickory  Uplands,  with  Long-leaf  Pine, 

including  Brown-Loam  Uplands,  and  Long-leaf  Pine 

Uplands. 

2.  The  Central  or  Upper  Prairie  Region^  with  its  three 

features  of — 

Black  Prairie  or  "Canebrake.'* 
Hill  Prairie  or  Chunnenugga  Ridge. 
The  Blue  Marl  Lands. 

3.  The  PosUOak  Flaiioood8. 

4  The  Lower  Prairie  or  Lime-HUh  Region^  including  the 
shell  prairies  and  red-lime  lands. 

5.  The  Long-leaf  Pine  Region^  with  its  subdivisions — 

Long-leaf  Pine  Hills. 

Rolling,  Open  Pine  Woods  and  Lime-^ink  Region. 

Pine  Flats. 

6.  The    Alluvial  Region  of  Mobile  River   and    the  Coast 

Marshes, 


240  BIENKIAL  BEPOBT  OF  THE  STATE  GEOLOGIST. 

From  the  nature  of  the  forest  growth,  as  outlined  in  the 
above  agricultural  subdivisions,  it  may  be  inferred  that  the 
prevailing  soil  varies  with  the  geographical  position,  and  in 
fact  we  find  that  the  surface  soil  increases  in  sandiness  as 
we  go  southward  toward  the  Gulf.  In  addition  to  this,  local 
Variations  in  the  predominant  soil  of  all  the  regions  just 
enumerated  arise  from  the  varying  quality  at  different  depths 
of  these  superficial  beds  of  loam  and  drift  To  illustrate 
this  a  series  of  specimens  was  taken  near  the  city  of  Tusca- 
loosa down  to  the  depth  of  14  feet,  passing  through  the  red 
loam  and  into  the  underlying  sand  and  pebble  beds. 

No.  115.  SoUf  brownish-red  color,  taken  to  the  depth  of 
6  inches. 

No.  116.  SubaoU,  clayey  loam,  of  a  deep-red  color,  taken 
from  5  to  18  inches. 

No.  117.  Under  subsoil^  more  sandy,  and  of  same  deep-red 
color,  taken  from  18  inches  to  3^  feet 

No.  118.  Bedf  sandy  loam^  taken  from  3^  to  7^  feet. 

No.  119.  Reddish  sandy  loam,  increasing  in  sandiness  with 
the  depth,  and  becoming  yellowish  in  color ;  taken  from  7^ 
to  9^  feet 

No.  120.  Ydloioishf  coarse  sand^  taken  from  9^  to  14  feet. 
The  preceding  bed  gradually  passes  into  this. 

No.  121  is  a  bed  of  pebbles  toith  sand,  irregularly  stratified, 
and  of  variable  thickness  and  quality,  extending  to  the  bot* 
tom  of  the  gully,  say  from  14  to  46  feet  This  has  not  yet 
been  analyzed. 

No.  122.  Gray  day,  lOith  a  few  specks  of  red. — This  was 
an  irregularly-shaped  bed  near  the  bottom  of  the  section. 

These  specimens  were  analyzed  by  Mr.  D.  W.  Langdon, 
jr.,  of  Mobile,  a  student  in  my  laboratory,  with  results  as 
given  on  the  next  page : 
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These  analyses  show  very  clearly  the  gradual  decrease  in 
the  percentages  of  potash,  lime,  magnesia,  and  phosphoric 
acid,  and  consequent  deterioration  of  the  soil-forming  qnal^ 
ities  of  the  beds  as  the  depth  from  the  surface  increases^ 
and  a  similar  decrease  in  the  capacity  for  moisture  in  the 
same  direction.  The  prominent  points  of  difference  be- 
tween the*  Loam  and  the  Drift  sands  are  best  seen  On  com- 
paring Nos.  118  and  120,  since  No.  119  forms  a  transition 
between  the  two.  This  transition  bed  (No.  119)  shows  how 
the  lower  parts  of  the  Loam  and  the  upper  parts  of  the  un- 
derlying Drift  shade  off  into  each  other  without  there  being 
any  sharp  line  between,  and  yet  within  two  feet  the  change 
from  loam  to  sand  is  complete. 

From  the  analyses  we  can  also  easily  account  for  the  fact, 
so  often  to  be  observed  in  the  parts  of  the  State  where  these 
beds  make  the  surface,  that  along  many  of  the  slopes  of  the 
loam-covered  table-lands  we  find  a  forest  growth  entirely 
different  from  that  of  the  plains  above  and  denoting  a  great 
deterioration  in  the  quality  of  the  soil.  A  removal  by  denu- 
dation of  the  loam  will  expose  the  greatly  inferior  sands  and 
cause  a  corresponding  change  in  the  character  of  the  soil. 
Many  of  the  poor  pine  ridges  which  traverse  the  areas  of 
better  land  have  had  this  surface  loam  in  great  measure  re^^ 
moved.  On  the  other  hand,  the  sandiness  of  the  soils  of 
some  of  the  table-lands  finds  its  explanation  in  the  fact  that 
on  such  level  lands  the  surface  materials  are  not  washed 
off  bodily,  but  the  finer  clayey  particles  are  carried  away  by 
the  water,  leaving  the  coarser  sand  behind.  In  most  cases 
of  this  kind  the  surface  soil  is  usually  much  more  sandy  than 
its  subsoil. 

The  specimens  of  which  the  analyses  are  given  were  taken 
from  a  slope  where  both  the  finer  clayey  and  the  coarser 
sandy  particles  of  the  loam  would  be  washed  away  together 
by  the  rains,  thus  preserving  at  the  surface  nearly  the  orig- 
inal proportions  bntween  the  two. 

In  the  following  detailed  descriptions  of  the  agricultural 
regions  of  this  southern  part  of  the  State,  these  general 
principles  will  find  many  applications. 
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THE  OAK  AND  PINE  UPLANDS  EEGION. 

This  region,  with  its  subdivisions,  embraces  an  area  of 
16,915  square  miles,  and  includes  some  of  the  best  uplands 
of  the  State.  Its  two  principal  subdivisions,  as  already 
stated,  are  named  from  the  species  of  pine  which  character. 
i2e  them.  As  far  north  as  about  latitude  33^30  the  long^ 
leaf  pine  is  prevalent;  farther  north  it  is  the  short-leaf 
species.  The  northern  and  eastern  margins  of  this  region 
(lying  next  to  the  preceding  general  divisions)  are  well  char- 
acterized  by  the  accumulation  of  flinty  pebbles. 

The  soils  along  this  gravelly  belt  are  not  materially  dif- 
ferent from  those  of  the  other  parts  of  the  Oak  and  Pine 
Uplands,  except  that  they  are,  in  general,  rather  poorer  and 
more  sandy;  but  since  a  line  of  gravelly  hills,  timbered 
with  oaks  and  long-leaf  pine,  runs  along  the  border  of  the 
metamorphic  or  crystalline  rocks  through  South  Carolina 
and  Georgia  into  Alabama  with  substantially  the  same  char- 
acters, this  division  is  here  retained. 

OAK  AND   HICKOBY  UPLANDS,  WIIH  SHOBT-LEAF  PINE. 

This  region  includes  the  whole  or  parts  of  Lauderdale, 
Colbert,  Marion,  Lamar,  Fayette,  Tuscaloosa,  and  Pickens 
counties,  with  an  area  of  about  4, 135  square  miles.  In  its 
soils  and  topography  it  is  so  closely  connected  with  the  next 
two  regions  that  a  special  account  of  the  same  would  involve 
much  repetition.  Along  the  eastern  margin  of  this  region 
there  are  some  modifications  of  the  soils,  brought  about  by 
the  influence  of  the  underlying  rocks,  which  in  the  three 
first-named  counties  belonging  to  the  Sub-Carboniferous 
formation,  and  in  the  others  to  the  Coal  Measures.  These> 
however,  have  not  been  specially  studied,  and  the  larger 
proportions  of  the  soils  may  be  referred  to  the  red  loam, 
which  also  in  great  measure  makes  the  surface  of  the  fol- 
lowing regions.  Most  of  the  soil  varieties  occurring  in  the 
region  next  to  be  described  have  their  representatives  here, 
and  the  analyses  there  given  will  show  their  general  char- 
acters in  this  section  also. 
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GRAVELLY  PINE  HILLS,  WITH  LONG-LEAF  PINE. 

This  subdivision  occupies  a  belt  of  varying  width,  but 
averaging  perhaps  30  miles,  bordering  on  the  south  and  west 
the  older  formations  of  the  State  (Metamorphic,  Silurian^ 
and  Carboniferous)  and  hiding  the  line  of  contact  between 
these  and  the  Cretaceous  formation.  This  belt  stretches 
from  Lauderdale  county,  on  the  northwest,  to  Bussell  county 
on  the  east,  and  includes  the  following  counties  and  parts 
of  counties:  The  western  parts  of  Lauderdale,  Colbert, 
Franklin,  Marion,  Lamar,  and  Fayette ;  nearly  all  of  Pickens, 
Tuscaloosa,  and  Bibb;  northern  Gtreene,  Hale,  Perry,  and 
Dallas,  southern  Chilton,  nearly  all  of  Autauga,  southern 
Elmore,  and  Tallapoosa;  northern  Montgomery,  most  of 
Macon  and  Bussell,  and  southern  Lee. 

Within  these  limits  there  are  about  6,170  square  miles  in 
which  the  Drift  beds  conceal  completely  the  underlying 
rocks,  and  2,650  square  miles  in  which  these  surface  beds 
make  the  greater  part  of  the  soils  and  the  older  rocks  show 
only  along  the  water-courses.  The  whole  area  in  which  the 
Gravelly  hills,  with  short-leaf  and  long-leaf  pines  character- 
ize the  country,  may  thus  be  placed  at  about  8,820  square 
miles.  But  since  these  Gravelly  hills  with  short-leaf  pine 
timber  in  the  northwestern  part  of  the  State  present  no  very 
clearly  marked  points  of  difference  from  the  short-leaf  pine 
uplands  of  Mississippi,  into  which  they  gradually  pass,  it  is 
only  that  portion  of  the  Gravelly  hills  with  long-leaf  pine 
that  is  to  be  considered  under  this  head.  With  these  limi- 
tations, therefore,  this  region  embraces  parts  of  the  coun- 
ties of  Tuscaloosa,  Pickens,  Greene,  Hale,  Bibb,  Perry, 
Dallas,  Chilton,  Autauga,  Elmore,  Montgomery,  Tallapoosa, 
Macon,  Lee,  and  Bussell,  with  an  area  which  has  been  esti- 
mated at  4,685  square  miles. 

General  Characters. — As  the  name  indicates,  this  sub- 
division has  a  rather  uneven,  hilly  surface,  especially  where 
the  table-lands  break  off  toward  the  water-courses.  Be- 
tween these  there  are  often  tolerably  wide  tracts  of  nearly 
level  land.  The  hills  are,  in  general,  clothed  with  a  growth 
of  upland  oaks,  among  which  the  pines  are  usually  con- 
spicuous. 
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The  surface  over  most  of  this  territory  is  formed  of  beds 
of  red  or  yellowish  loam  varying  in  thickness  from  a  few 
inches  to  25  feet  This  loam  is,  in  general,  devoid  of  lines 
of  stratification,  and  overlies  beds  of  sand  and  pebbles, 
which  are  very  distinctly  stratified,  although  the  stratifica- 
tion is  extremely  irregular.  All  these  beds  rest  upon  a  worn 
or  eroded  surface  of  the  older  rocks,  and  on  this  account 
the  thickness  varies  considerably.  In  many  parts  of  the 
region  the  sands  and  pebbles  have  been  cemented  together 
into  pretty  solid  rocks  by  the  iron  which  is  so  generally 
present  as  coloring  matter.  These  are  the  only  hard  rocks 
belonging  to  the  surface  beds.  In  some  parts  of  the  more 
northern  counties,  and  in  Tuscaloosa,  these  pebbly  conglom- 
erates act  an  important  part  in  the  production  of  topograph- 
ical features,  and  in  most  of  the  region  the  hills,  and  even 
slight  elevations,  will  be  found  to  be  capped  with  a  sheet  of 
ferruginous  sandstone  formed  in  this  way,  and  giving  rise 
to  the  elevation  by  protecting  the  strata  from  washing  away. 
Wherever  the  red  colored  sands  and  beds  of  pebbles  rest 
upon  a  sheet  of  impervious  clay,  the  conditions  for  the  form- 
ation of  these  rocks  exist 

• 

Agricultural  Features. — ^The  Bed  or  Yellow  Loam, 
above  mentioned  as  overlying  the  stratified  sands  and  peb- 
bles of  the  Drift,  forms  all  the  best  upland  soils  of  this 
region ;  but  in  places  the  underlying  sands  occupy  the  sur- 
face, forming  very  light  soils,  which  may  produce  well  for  a 
while,  but  are  soon  exhausted.  Between  these  two  extremes 
there  are  many  grades  of  soils  resulting  from  their  intermix- 
tures. The  Loam,  as  above  stated,  with  a  variable  thick- 
ness, overlies  the  Stratified  Drift  where  the  thickness  is  con- 
siderable ;  from  two  or  three  feet  upward,  the  soils  have 
the  usual  character  of  those  of  the  brown-loam  uplands. 
When  fresh  they  will  yield  under  good  cultivation  from 
1,000  to  1,200  pounds  of  seed  cotton  to  the  acre,  but  they 
soon  fall  off  in  productiveness.  Between  the  streams  the 
country  has  the  character  of  plateau  or  table-land,  and  is 
not  much  broken  or  hilly.  The  following  analyses  will  show 
the  general  nature  of  the  uplands  and  table-lands  soils : 

No.  6,  Upland  sandy  loam  (secoud  clasg  table-lands)  from 
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four  miles  east  of  Prattville,  Autauga  county,  collected  by 
Dr.  S.  P.  Smith.  The  somewhat  sandy  top  soil  is  underlaid 
to  the  depth  of  20  feet  by  red  clayey  loam,  below  which  is 
a  coarse  yellow  sand  alternating  with  clay.  Depth,  eight 
inches ;  vegetation,  short-leaf  pine,  red  and  post  oaks,  hick- 
ory, dogwood,  black  gum,  chestnut,  persimmon,  etc.;  color, 
yellowish-brown  on  surface,  passing  into  light-red  below. 

No.  57.  BrovmAoam  soil  from  near  Mulberry  post-office, 
Autauga  county,  collected  by  T.  D.  Cory.  Depth,  six  inches ; 
vegetation,  one-third  pine,  with  white,  post,  and  red  oaks, 
hickory,  dogwood,  and  black  gum ;  color,  light  brown,  chang- 
ing below  six  inches  to  dark-red.  The  fresh  land  will  yield 
from  800  to  1,200  pounds  of  seed-cotton  to  the  acre,  but 
after  several  years'  cultivation  the  yield  is  reduced  to  200  or 
400  pounds. 

No.  60.  Subsoil  of  No.  57.  Depth,  six  to  twelve  inches ; 
color,  dark-red. 

Where  the  table-lands  break  off  in  the  direction  of  the 
water-courses  the  top  stratum  of  red  loam  becomes  thinner, 
and  in  places  is  entirely  removed,  leaving  the  underlying 
sands  at  the  surface.  In  the  latter  case  the  lands  are  scarcely 
worth  cultivating,  except  in  the  creek  bottoms,  and  even 
here  the  thin  sandy  soils  with  sandy  isubsoils  are  very  soon 
exhausted.  About  a  third  of  the  tillable  lands  in  the  pine 
woods  have  a  subsoil  of  greater  or  less  thickness  of  this  red 
loam,  and  though  the  soil  is  thin,  it  is  moderately  profitable 
to  cultivate,  because  of  the  clay  subsoiL  The  character  of 
this  variety  of  pine  lands  will  be  seen  from  the  following 
analyses : 

No.  3.  Upland  pine-wooda  soils  near  Prattville,  Autauga 
county.  Depth,  eight  inches;  vegetation,  long-leaf  pine, 
hickory,  red,  post,  and  black-jack  oaks,  dogwood,  persim- 
mon, etc. ;  color,  ashey-gray  at  top,  changing  to  yellowish 
in  subsoiL  The  fresh  land  will  yield  400  pounds  of  seed- 
cotton  to  the  acre. 

No.  4  Subsoil  of  No.  3,  Autauga  county.  Depth,  12  to 
18  inches ;  color,  yellowish.  Soil  and  subsoil  collected  by 
Dr.  S.  P.  Smith, 
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The  analyses  of  brown-loam  soils  show  deficiencies  in  the 
principal  elements  of  plant-food,  potash  and  phosphoric 
acid,  and  also  in  lime,  showing  these  to  be  essentially  inferior 
soils.  There  is  an  important  difference,  however,  between 
the  soil  and  subsoil  (Nos.  57  and  60)  in  their  retentiyeness 
of  hygroscopic  moisture,  as  shown  by  the  determinations, 
and  the  subsoil  is  also  somewhat  richer  in  lime  and  in  plant- 
food  than  the  top  soil.  Deep  plowing  is,  therefore,  at  once 
suggested  as  a  means  of  improvement.  Manures  will  be 
well  retained  both  by  subsoil.  No.  60,  and  by  loam  soil.  No. 
6,  which  is  intermediate  in  composition  and  physical  proper- 
ties, between  soil  No.  57  and  its  subsoil.  In  the  pine-woods 
Jands  the  soil  is  seen  to  be  lacking  in  all  the  elements  of 
fertility,  being  composed  mostly  of  sand,  with  very  slight 
retentive  power.  Stimulant  manures  will  do  little  good 
except  for  a  very  short  time.  For  permanent  improvement 
nutritive  manures  are  necessary.  The  subsoil  is  superior 
in  all  respects  to  the  top  soil,  and  deep  plowing  will  be  at- 
tended with  good  results.  The  absorptive  power  of  this 
subsoil  is  quite  marked  for  so  sandy  a  material,  and  this 
property,  probably  more  than  anything  else,  makes  it  pos- 
sible to  cultivate  such  soils  with  any  profit. 

In  some  parts  of  this  region  there  is  a  kind  of  pond  lands, 
which,  when  drained,  will  produce  very  well  for  a  year  or 
two,  but  are  then  apparently  completely  exhausted.  The 
accompanying  analyses  shows  its  chemical  nature : 

No.  61.  Pond-land  soil  (exhausted),  near  Mulberry,  Autau- 
ga county,  collected  by  T.  D.  Cory.  Depth,  12  inches ; 
vegetation,  mostly  sweet  gum ;  color,  a  dark  gray. 
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POND-LAND  SOILS  (EXHAUSTED)  NEAR  MULBERRY,  AUTAUGA  COUNTY. 


No.  61. 


Insoluble  matter 

Soluble  Bilica 

Potash 

Soda 

Lime 

Magnesia 

Brown  oxide  of  manganese , 

Peroxide  of  iron 

Alnmina 

Phosphoric  acid 

Sulphuric  acid 

Water  and  organic  matter. . 

Total 

Hygroscopic  moisture , 

absorbed  at , 


7«:^  [84.675 

0.193 
0.094 
0.019 
0.198 
0.079 
1.810 
7.951 
0.076 
0.132 
6.101 


100.328 


7.697 
27. 8C.*' 


In  this  soil  it  would  appear  that  a  deficiency  in  the  lime 
is  the  chief  cause  of  its  rapid  exhaustion,  and  liming  is  the 
first  improvement  indicated.  It  is  lacking  also  in  potash 
and  phosphoric  acid. 

The  bottom  soils  of  this  region  vary  with  the  surround- 
ing uplands,  and  are,  as  a  rule,  easily  cultivated  and  quite 
fertile,  as  they  contain  the  best  portions  of  the  soils  of  the 
uplands.  The  second  bottom  or  hummock  soils  are,  in 
great  measure^  similar,  to  the  upland  soils,  but  are  usually 
somewhat  stronger.  The  best  farming  lands  in  the  region 
are  to  be  found  in  the  river  hummocks  or  second  terraces, 
and  the  general  character  of  both  will  be  seen  from  the  fol- 
lowing analyses : 

No.  9.  Alabama  River  First-Bottom  Soil,  four  miles  west  of 
Montgomery,  in  Autauga  county,  collected  by  Dr.  S.  P. 
Smith.  Depth,  8  inches ;  vegetation,  red  and  white  oaks, 
poplar,  beech,  hickory,  sweet  gum,  elm,  slippery  elm,  wal- 
nut, wild  cherry,  ash,  sourwood,  dogwood,  grapes,  and  mus- 
cadines ;  color,  light-brown  top  soil,  with  yellowish  subsoil. 

No.  20.  Warrior  River  Hummock  or  Second' Bottom  Soil 
(virgin),  plantation  of  James  B.  Maxwell,  near  Tuscaloosa, 
collected  by  James  R.  Maxwell.     Depth,  six  inches ;  vegeta- 
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tion,  originally  a  dense  cane  thicket,  with  some  sweet  gum 
and  red  oak ;  color  of  the  top  soil,  a  light  to  dark-brown, 
changing  at  the  depth  of  10  inches  to  a  reddish-brown.  The 
fresh  land  will  produce  1,000  pounds  of  seed-cotton,  or  from 
50  to  60  bushels  of  com,  to  the  acra 

No.  66.  '  Warrior  River  Hummock  Soil  from  the  same  local- 
ity as  the  preceding,  but  taken  to  the  depth  of  14  inches. 

No.  21.  Warrior  River  Hummock  Soil  (cultivated  twenty 
years)  from  the  same  locality.  Depth,  14  inches;  vegeta- 
tion, same  as  No.  20. 

No.  22.  Warrior  River  Hummock  Subsoil,  subsoil  of  Nos. 
20,  21,  and  66.  Depth,  14  to  24  inches;  color,  reddish- 
brown. 

Nos.  20,  66,  21,  and  22  were  collected  by  James  B.  Max- 
wea 
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By  its  composition  the  bottom  soil  is  seen  to  be  an  excel- 
lant  soil,  and  the  large  crops,  especially  of  com,  which  it 
produces,  are  what  might  be  expected  from  an  inspection  of 
the  analysis.  It  is  liable  to  overflow  in  many  parts,  and  is, 
therefore,  less  planted  in  cotton  than  in  grain. 

The  hammocks  are  also  good  soils,  having,  above  the 
average  content  of  phosphoric  acid,  a  good  supply  of  pot- 
ash, and  a  sufficient  quantity  of  lime  to  make  these  ingredi- 
ents available.  In  comparing  the  analyses  we  find  that  the 
percentage  of  phosphoric  acid  and  potash  increases  with 
the  depth,  while  the  lime  decreases  in  quantity,  it  being 
greatest  at  the  surface.  They  are  all  sufficiently  retentive 
of  moisture,  and  will  hold  manures  well.  The  cultivated 
soil.  No.  21,  is  very  little  inferior  to  the  virgin  soil  in  the 
elements  of  fertility,  and  the  observed  difference  in  the  pro- 
ductiveness of  the  two  is  doubtless  due  to  the  circumstance 
that  the  fresh  soil  contains  plant-food  in  a  more  easily 
available  form. 

It  is  a  matter  of  experience  that  when  the  top  soil  has 
been  washed  off,  as,  for  instance,  on  the  low  knolls,  the 
reddish-brown  sub-soil  appears  to  be,  for  a  time  at  least, 
almost  barren.  This,  as  we  see  from  the  analysis,  cannot 
be  due  to  any  deficiency  in  the  elements  of  plant-food,  and 
must  therefore  be  owing  to  the  physical  and  chemical  con- 
ditions of  the  material,  to  its  compactness,  want  of  vegeta- 
ble matter,  and  perhaps  also  of  lime,  to  render  available  the 
plant-food  which  it  actually  contains.  Thorough  breaking 
up,  plowing  in  of  green  crops,  and  applications  of  lime  would 
undoubtedly  in  a  very  short  time  make  this  subsoil  quite  as 
productive  as  the  soil. 

The  humus  determination  of  the  virgin  soil,  No.  20,  shows 
0.112  per  cent,  of  available  phosphoric  acid,  a  very  large 
proportion  of  the  total  amount  present. 

OAK  AND   HICKORY  UPLANDS,  WITH  LONG-LEAF  PINE. 

The  belt  of  country  lying  between  the  Central  Prairie 
region  on  the  north  and  that  of  the  Long-leaf  Pine  regibn 
on  the  south,  is  characterized  by  the  almost  universal  pres- 
ence of  the  long-leaf  pine  among  the  timber  trees,  but  with 
it,  in  the  upper  part  of  the  belt,  are  associated  the  upland 
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oaks  and  hickories  in  perhaps  equal  proportions,  but  dimin- 
ishing in  frequency  southward,  and  thus  forming  a  transi- 
tion into  the  Long-leaf  pine  region  proper.  Under  this 
head  are  embraced  parts  of  the  following  counties :  Sum- 
ter, Choctaw,  Clarke,  Marengo,  Wilcox,  Monroe,  Conecuh, 
Butler,  Crenshaw,  Covington,  Coffee,  Pike,  Montgomery, 
Bullock,  Barbour,  Dale,  and  Henry,  and  the  area  included 
is  about  8,095  square  miles. 

While  the  upper  and  lower  parts  of  this  division  in  their 
extreme  characters  differ  widely,  they  nevertheless  shade  off 
imperceptibly  into  each  other,  and  it  is  not  possible,  except 
in  a  general  way,  to  draw  the  line  between  them.  In  the 
upper  half  the  prevailing  soils  are  brown  sandy  loams, 
with  a  growth  of  upland  oaks  and  hickories  and  some  short- 
leaf  and  long-leaf  pines;  in  the  lower  half  the  soils  are 
more  sandy,  and  the  timber  consists  largely  of  long-leaf 
pine,  along  with  black-jack  oak  and  others  which  usually 
affect  sandy  soils.  It  will  be  most  convenient  to  speak  of 
this  region  under  the  two  heads  of  brown-loam  uplands  and 
pine  uplands,  bearing  constantly  in  mind  the  fact  that  these 
names  merely  serve  to  call  to  mind  the  predominant  char- 
actei^  of  the  two  sections,  and  that  in  each  there  are  tracts 
of  greater  or  less  extent  which  have  all  the  distinctive  marks 
of  the  other. 

1.  Brown-Loam  Uplands. — ^This  section  forms  the  upper 
or  northern  half  of  the  region  which  we  are  describing,  and 
embraces  parts  of  the  counties  of  Sumter,  Choctaw,  Clarke, 
Marengo,  Wilbox,  Monroe,  Butler,  Crenshaw,  Montgomery, 
Pike,  Bullock,  Barbour,  and  Henry,  with  an  area  which  is 
approximately  4,105  square  miles. 

The  Lignitic  or  Lower  Tertiary  strata  which  underlie  this 
whole  section,  consist  of  laminated  clays  and  sands,  to  which 
are  subordinated  beds  of  lignite,  and  of  shell  marls  often 
containing  a  high  percentage  of  greensand  or  glauconite. 

The  two  halves  of  this  section,  however,  differ  very  ma- 
terially from  each  other  in  the  prevailing  character  of  these 
Tertiary  beds.  Towards  the  east,  in  Butler,  Crenshaw,  Pike, 
Bullock  and  Barbour  counties,  they  are  mostly  of  marine 
nature,  and  consist  of  sandy  materials  often  highly  fossilif- 
erous,  and  of  calcareous  strata. 
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Westward  from  Butler  county  the  lignitic  character  of  the 
beds  become  more  pronounced,  laminated  sands  and  clays 
making  up  a  very  large  proportion  of  the  strata.  These 
underlying  beds,  however,  both  east  and  west,  are  in  most 
cases  at  such  depths  below  the  surface  as  to  exercise  com-> 
paratively  little  influence  upon  either  soils  or  topography, 
which  are  mostly,  as  will  be  seen  below,  determined  by  the 
superficial  beds  of  another  formation. 

There,  are,  however,  some  notable  exceptions  to  this, 
which  deserve  mention. 

1st  The  laminated  lignitic  clays  which  lie  at  the  very 
base  of  the  Tertiary  formation  attain  a  very  great  thickness 
in  the  western  half  of  the  section  we  are  now  considering, 
and  from  the  Alabama  river,  just  below  Prairie  Bluff,  out  to 
the  Mississippi  line,  they  form  the  surface,  from  which  the 
Drift  beds  have  been  removed,  along  a  belt  five  or  six  miles 
wide,  and  called  from  its  topographical  and  other  characters 
the  "Post-oak  Flatwoods."  This  agricultural  division  will 
be  more  specially  described  beyond. 

2d.  The  marine  beds  above  mentioned  as  interstratified 
with  the  lignitic,  and  which  consist  of  shell  marls  often  con^ 
taining  a  large  percentage  of  greensand,  are  in  many  places, 
in  consequence  of  the  removal  by  denudation  of  the  over- 
lying superficial  deposits,  brought  near  the  surface,  modify- 
ing, and  in  some  cases  even  forming,  the  soil. 

The  reaction  of  the  greensand  deposits  upon  the  loam 
often  produces  a  soil  remarkable  for  its  deep-red  color  and 
for  its  fertility.  These  soils  occur  in  detached*  bodies  in  the 
brown-loam  uplands,  and  have  been  observed  more  fre- 
quently in  the  eastern  part  of  the  region,  though  occurring 
probably  in  all  parts  of  it.  Near  Clayton,  in  Barbour  coun- 
ty, and  Greenville,  in  Butler,  are  characteristic  occurrences. 
The  top  soil  is  usually  reddish-brown,  and  the  deep-red 
color  is  better  seen  in  the  subsoiL  The  vegetation  consists 
of  Spanish,  white,  red,  black,  and  post  baks,  hickory,  short- 
leaf  pine,  sweet  gum,  sour  gum,  dogwood,  persimmon,  chest- 
nut, and  chincapin.  When  fresh,  such  soils  will  produce 
1,000  pounds  of  seed-cotton  or  20  bushels  of  corn  to  the 
acre.  A  partial  analysis  of  a  red  soil  from  near  Greenville 
shows  some  97  per  cent,  of  insoluble  matter  in  the  top  soil, 
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which  is  quite  high  for  so  good  a  soil,  but  the  loamy  char-* 
acter  of  the  stibsoil  remedies  this  defect 

In  the  western  counties  of  this  region,  Monroe,  Wilcox, 
Clarke,  Marengo,  and  Choctaw,  where  the  Ugnitic  clays  are 
so  largely  developed,  the  reaction  between  them  and  the 
marl  beds  produces  a  different  kind  of  soil,  viz.,  a  calcareous 
clayey,  prairie,  or  "lime-hills"  soil. 

The  best  display  of  these  hills  is  probably  seen  between 
Choctaw  Comer  and  Lower  Peach  Tree.  The  marl-bed 
containing  greensand  is  there  at  least  100  feet  above  the 
general  drainage,  and  has,  both  above  and  below  it,  lamina^ 
ted  gray  clays,  in  the  lower  part  of  which  occur  one  or  two 
thin  seams  of  lignite.  The  country  is  very  much  broken, 
and  in  this  respect  bears  a  striking  resemblance  to  the  lime- 
hills  region  of  southern  Clarke,  etc. 

The  drift  beds  have  been  generally  removed,  and  the  soils 
mostly  come  directly  from  the  disintegrated  clays  and  the 
associated  marls.  The  most  characteristic  soil  is  a  heavy 
clayey  loam  of  a  yellowish-gray  color  with  a  slightly  green- 
ish tinge.  Where  the  drift  loam  is  present  the  color  is 
more  decidedly  red  and  the  soil  more  sandy ;  and  where  this 
loam  is  absent,  and  the  marl  is  least  felt,  the  crumbling 
clays  yield  a  heavy,  dark-colored  argillaceous  soiL  The 
vegetation  is  chiefly  beech,  which  grows  both  on  the  hills 
and  in  the  bottoms.  With  it  are  associated  hickory,  pig- 
nut, white  and  Spanish  oaks,  sweet  gum,  ash,  popular,  sour- 
wood,  holly,  sour  gum,  cucumber  trees,  numerous  spruce  or 
swamp  pines  {P.  glabra),  and  a  few  short^leaf  pinea  These 
hills  are  very  generally  cleared  and  in  cultivation,  which  is 
proof  of  their  fertility.  Their  usually  steep  slopes  are, 
however,  soon  denuded  of  soil,  and  where  turned  out  they 
are  rapidly  cut  up  by  deep  and  unsightly  washes. 

A  lime-hills  soil  of  this  section  was  collected  in  Wilcox 
county,  about  ten  miles  west  of  Lower  Peach  Tree,  of  which 
the  analysis  is  given  below. 

No.  140.  Linve-hills  soil,  10  miles  west  of  Lower  Peach 
Tree,  Wilcox  county.  Depth,  eight  inches ;  color,  yellowish- 
gray,  with  a  slightly  greenish  tinge ;  vegetation,  chiefly  beech, 
but  mixed  with  hickory,  white  oak,  sweet  gum,  a  few  short- 
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leaf  pines  and  Pinvs  glabra^  ash,  some  Spanish  oak,  poplar, 
pig-nut,  sourwood,  cucumber  trees,  holly,  and  sour  gum. 

Lime-hills  Soil,  Wilcox  County. 


InBoluble  matter 

Soluble  silica 

Potash 

Lime 

Magnesia 

Brouii  oxide  of  manganese . 

Peroxide  of  iron , 

Alumina 

Phosphoric  acid 

Solphario  acid 

Water  and  organic  matter. . 


No.  140. 


75.550  jr./.  gg^ 

0.174 
0.184 
0.014 
0.032 
5.545 
7.772 
0.229 
0.060 
8.922 


Total, 


Hygroscopic  moistnre , 
absorbed  at. .    


99.616 


17.067 
10.5C.** 


In  this  soil  the  percentage  of  phosphoric  acid,  as  also  the 
hygroscopic  moisture,  is  high ;  the  lime  and  potash  suf* 
ficieni 

The  three  most  important  of  these  green  sand  and  marl 
beds  are — 1st.  The  Nanafoiia  marly  appearing  on  the  Tom- 
bigbee,  at  the  landing  of  that  name,  and  on  the  Alabama,  at 
Black's  and  Gullett's  Bluffs.  This  marl  contains  a  large 
per  centime  of  greensand,  and  its  analysis  is  given  below 
under  the  section  treating  of  fertilizers.  The  most  charac- 
teristic feature  of  this  marl  deposit,  is  the  occurrence  in  it 
of  heavy  beds  made  up  almost  exclusively  of  a  small  shell 
of  the  oyster  family.  (Oryphea  Thyrsfle).  This  marl  pro- 
duces prairie  spots,  or  lime-hills  in  the  vicinity  of  Luther's 
Store,  in  Marengo  county,  and  across  that  county  in  the 
direction  of  Black's  Bluff.  On  the  east  side  of  the  Alabama 
river  it  characterizes  a  great  deal  of  the  low  lands  near  the 
mouth  of  Pursley  and  Gravelly  creeks,  and  probably  also  in 
other  parts  of  southern  Wilcox. 

The  second  of  these  beds — ^the  BeWa  Landing  marl — ap- 
pears also  near  the  top  of  the  bluff  at  Lower  Peach  Tree, 
and  on  the  eastern  side  of  the  Alabama  river  contributes  to 
the  formation  of  some  of  the  limy  soils  in  the  upper  part 
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of  the  course  of  Flat  Creek  in  Monroe  county,  and  of  sim- 
ilar soils  in  the  northern  part  of  Conecuh.  West  of  the 
Alabama  river  a  belt  of  lime-hills  extending  westward  in 
Clarke  county,  in  the  direction  of  Choctaw  Corner,  and  from 
which  the  soil  was  taken  whose  analyses  has  just  been  given, 
owes  its  existence  to  this  marL 

In  Choctaw  county  the  limy  hills  north  of  Butler  are  also 
derived  from  this  bed. 

The  third — or  Woodds  Bluff  marl — appears  at  the  Bluff  so 
named  on  the  Tombigbee,  and  at  Johnson's  Landing,  below 
Bell's,  on  the  Alabama.  This  marl  bed  and  the  preceding 
are  separated  from  each  other  by  only  about  fifty  or  sixty 
feet  of  lignitic  olays  and  sands,  and  their  lines  of  outcrop 
across  the  country,  are  parallel  and  close  together,  the 
Wood's  Bluff  bed  being  southward  of  the  other.  Both  these 
are  green  sand  shell  marls,  and  they  are  both  characterized 
by  the  occurrence  in  them  of  rounded,  boulder-like  masses 
of  indurated  marl,  differing  from  the  rest  of  the  bed  only 
in  being  much  harder  and  less  fossiliferous.  This  indurated 
bed  is  a  very  persistent  feature,  especially  of  the  Wood's 
Bluff  marl,  and  is  seen  at  the  foot  of  the  mountain  just 
south  of  Lower  Peach  Tree ;  at  Choctaw  Corner,  in  Clarke 
county,  and  in  the  toAvn  of  Butler  in  Choctaw  county,  and 
thence  westward  into  Mississippi.  Where  circumstances 
are  favorable  the  softer  marl  is  washed  out  from  beneath 
this  ledge,  and  caves  are  produced.  Several  analyses  of  the 
Wood's  Bluff  marl  are  given  below  in  the  section  on  fer- 
tilizers. 

•  With  these  exceptions,  the  superficial  beds  of  loam,  sand, 
and  pebbles  determine  almost  exclusively  the  agricultural 
and  other  characters  of  this  whole  region. 

On  account  of  the  almost  universal  presence  of  a  bed  of 
red  or  yellowish-red  loam  overlying  the  sandier  materials  of 
the  Drift,  the  topography  of  this  region  is  quite  varied  be- 
cause of  the  unequal  degrees  of  resistance  thus  offered  to 
denudation.  The  water-sheds  are  usually  of  the  nature  of 
table-lands,  which  break  off  toward  the  streams  in  some- 
what rugged  hills.  The  Loam  rests  upon  beds  of  sand  and 
pebbles,  as  above  stated,  and  hence  an  abundance  in  every 
17 
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part  of  this  region   of  good  freestone   water  even  in  the 
driest  seasons. 

The  agricultural  characters  of  the  upland  region  are  de- 
termined almost  exclusively  by  the  nature  of  these  superfi- 
cial beds,  and  the  distribution  of  the  soil-varieties  will  be 
understood  from  the  following  considerations :  The  rocks 
of  the  country  were  covered  with  beds  of  sand,  and  in  some 
places  with  beds  of  pebbles,  which  in  turn  were  overlaid 
with  a  red  or  brownish-yellow  loam  of  20  or  30  feet  thick- 
ness. The  latter  forms,  in  most  cases,  the  soils  and  subsoils 
of  this  region,  with  the  exceptions  to  be  noted  below. 
Wherever  the  thickness  of  the  loam  is  considerable,  say  five 
feet  and  upward,  the  water-sheds  and  territory  generally 
formed  by  it  are  mostly  of  the  nature  of  nearly  level  table- 
lands, whose  general  elevation  above  the  main  water-courses 
is  350  or  400  feet  On  these  table-lands  the  soil  is  usually  a 
brown  sandy  loam,  increasing  in  stiffness  with  the  depth 
from  surface,  and  resting  upon  a  subsoil  of  clay  loam  of  a 
red  or  reddish  color.  The  natural  growth  consists  of  nu- 
merous species  of  upland  oaks,  conspicuous  among  which 
are  the  Spanish,  post,  red,  black,  and  black-jack,  hickories,, 
and  short  and  long-leaf  pines. 

Upon  the  table-lands  there  are  varieties  of  soil  depend- 
ing upon  the  degree  of  sandiness,  and  the  deterioration  in 
quality  is  generally  marked  by  the  accession  c^  the  pines 
to  the  oak  growth — short-leaf  pine  first,  then  the  long-leaf 
pine.  Below  a  certain  depth,  or  within  a  certain  distance 
of  the  top  of  the  underlying  drift-sands,  the  loam  becomes 
more  and  more  sandy,  making  a  very  gradual  transition  to 
the  underlying  beds.  Along  the  edges  of  the  table-lands, 
therefore,  and  in  corresponding  positions,  where  the  greater 
part  of  the  loam  has  been  removed,  its  sandy  lower  portions, 
and  the  sands  of  the  Drift  itself,  form  the  soils,  which  are 
then  of  inferior  quality,  as  is  shown  by  the  growth,  which 
consists  of  long-leaf  pine  and  black-jack,  or  of  the  former 
alone.  -Of  this  character  are  the  sandy  pine  ridges  which 
are  interspersed  with  the  better  table-lands.  They  have  a 
poor  sandy  soil,  which  often  produces  pretty  well  for  a  short 
while,  but  is  soon  exhausted.     Between  the  two  extremes 
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thus  accounted  for  are  numerous  gradations  resulting  from 
their  intermixtures. 

It  should  not  be  inferred  from  what  has  been  said  that 
everywhere  at  elevations  20  or  30  feet  below  the  general 
level  of  the  table-lands  the  sands  of  the  Drift  would  be  de* 
nuded  of  the  Loam  and  alone  form  the  soils,  for  both  the 
Drift  and  the  overlying  Loam  seem  to  conform  more  or  less 
to  the  more  prominent  topographical  features  of  the  country, 
as  if  they  had  been  deposited  over  a  surface  which  had 
already  been  eroded  in  conformity  with  the  present  sys- 
tems of  drainage.     It  is  otherwise  difficult  to  account  for 
the  fact  that  we  constantly  find  sometimes  75  or  100  feet 
below  the  level  of  the  table-lands  terraces  of  greater  or 
lesser  width,  having  a  capping  of  considerable  thickness  of 
the  same  red  loam,  underlaid  by  sand  and  pebbles,  just  as 
is  the  case  on  the  table-lands  themselves  ;  and,  even  more, 
the  second  bottoms  of  the  larger  streams  often  present  the 
same  condition  of  things.    At  elevations  intermediate  be- 
tween these  successive  plains  are  the  pine  ridges.    It  may 
be  that  a  part  of  this  is  due  to  the  subsequent  degradation 
of  the  Loam  and  its  re-deposition  along  the  slopes  and  over 
the  lowlands;  but  this  explanation  will  not  apply  to  all  cases, 
for  we  should  then  always  find  the  greatest  thickness  of  loam 
at  the  lowest  levels,  and  we  should  often  find  the  relative 
positions  of  the  loam  and  the  sands  and  pebbles  reversed, 
which  is  not  the  case. 

The  heaviest  or  stiffest  loams  are  not,  as  a  rule,  found  on 
the  highest  and  broadest  of  the  table-lands,  but  rather  along 
their  borders,  where  exposed  to  partial  denudation,  whence 
it  would  seem  that  upon  the  level  table-lands,  where  the 
waters  flow  off  slowly,  there  is  a  constant  tendency  toward 
increasing  sandiness  in  the  top  soil,  caused  by  the  washing 
away  of  the  finer  clayey  particles.  Along  slopes,  however, 
the  more  rapidly  flowing  waters  remove  both  the  finer  clay 
and  coarser  sand,  and  the  proportion  of  these  two  ingredi- 
ents originally  existing  in  the  loam  is  preserved. 

It  often  happens  that  the  freshly-exposed  loam  appears 
to  be  rather  sterile,  but  this  is  due  to  the  physical  condition, 
and  not  to  the  inferior  chemical  composition,  as  may  be  seen 
from  analyses  made  of  soils  from  Tuscaloosa  county,  given 
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under  "the  Gravelly  Pine  Hills"  division.  As  illustrating- 
the  composition  of  the  sandy  varieties  of  these  upland  loam 
soils,  the  following  analyses  are  presented : 

No.  94  Sandy  upland  ham  soil  from  near  Clayton,  Bar- 
bour county,  collected  by  Judge  'H.  D.  Clayton.  Depth,  12 
inches ;  vegetation  Spanish  and  other  oaks  and  hickory ; 
color,  light  yellowish-gray,  with  a  subsoil  a  shade  more  yel- 
low. This  soil  is  extensively  cultivated  and  much  prized, 
but  it  almost  invariably  rusts  cotton. 

No.  84  Upland  loam  soil  from  near  Lawrenceville,  Henry 
county.  Depth,  10  inches;  vegetation,  l^anish  and  post 
oaks,  with  a  few  black-jacks,  hickory,  chestnut,  sour  gum,, 
short-leaf  pine,  and  a  few  long-leaf  pines ;  long  moss  on 
some  of  the  trees;  color,  light  yellowish-gray  top  soil,, 
deeper  yellow  below,  all  resting  upon  a  red  clay  loam  at 
two  to  three  feet  depth. 

The  composition  of  the  better  class  al  brawn-loam  8oil» 
is  illustrated  by  the  following  analyses  : 

No.  18.  Upland  brotvn-loam  soil  from  five  miles  southeast 
of  Troy,  Pike  county.  Depth,  eight  inches ;  vegetation,  red 
oaks  and  a  few  short-leaf  pines ;  color,  dark-brown. 

NOr  19.  Subsoil  of  No.  18.    Color,  reddish-brown. 
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The  analyses  giyen  on  page  275  of  upland  sandy  loam  soil 
and  subsoil  from  2^  miles  south  of  Union  Springs,  Bullock 
county,  may  also  be  consulted,  since  they  are  of  essentially 
the  same  character,  being  derived  from  the  loam,  but  which, 
on  account  of  their  relation  to  the  Chunnenugga  ridge,  have 
been  presented  in  connection  with  it. 

A  comparison  of  the  four  analyses  above  given  with  those 
of  the  Gravelly  Fine  Hills  north  of  the  prairie  region,  will 
show  that  they  are  essentially  similar  soils,  as  was  to  have 
been  inferred  from  the  identity  of  the  material  from  which 
both  classes  have  been  derived.  They  are  all  below  the 
average  quality,  and  are  more  or  less  deficient  in  potash, 
phosphoric  acid,  and  lime.  Enough  plant-food  in  them  ap- 
pears, however,  to  be  in  an  available  form  to  render  them 
all  quite  productive  for  a  time.  No.  18  is  remarkably  de- 
ficient in  potash  and  No.  94  in  lime.  No.  94  is  also  greatly 
deficient  in  organic  matter  and  in  retentiveness  for  moisture, 
but  the  latter  defect  is  partly  remedied  by  the  subsoil,  which 
is  a  rather  stiff  loam. 

The  second  bottoms  of  this  section,  especially  those  of  the 
larger  streams,  are  among  the  best  farming  lands  of  the 
State.  The  analyses  of  the  second-bottom  soils  from  Au- 
tauga and  Tuscaloosa  counties  are  illustrations  in  point, 
although  they  have  been  presented  under  the  division  of  the 
Gravelly  Fine  Hills.  The  following  analysis  of  a  hummock 
soil  from  the  Alabama  river  is  presented  as  an  additional 
illustration  of  the  character  of  the  second  -bottom  soils  of 
the  brown-loam  region : 

No.  92.  Second-bottom  soil  of  the  Alabama  river,  in  Black's 
bend,  five  miles  east  of  Lower  Peach  Tree,  Wilcox  county. 
Depth,  nine  inches ;  vegetation,  sweet  gum,  short-leaf  pine* 
Spanish,  red,  and  white  oaks,  poplar,  haw,  and-  hackberry ; 
color,  brown,  speckled  with  red, 
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No.  92. 


86.510    I     QQ      77Q 

3.269  P"''^ 
0.168 
0.074 


Lisolnble  matter 

Soluble  silica 

Potash 

Soda 

Lime 0.221 

Magnesia !  0.055 

Brown  oxide  of  manganese !  0 .  184 

Peroxide  of  iron j  1 .  783 

Alumina 2.290 


Phosphoric  acid 

Sulphuric  acid 

Water  and  organic  matter. 


0.200 
0.073 
4.510 


Total 


Hygroscopic  moisture, 
absorbed  at  


99.337 


5.916 
22.20.** 


A  comparison  of  this  analysis  with  those  of  the  second- 
bottom  soils  of  the  Alabama  and  Warrior  rivers,  previously 
alluded  to,  will  show  that  this,  while  somewhat  more  sandy, 
is  still  a  good  soil.  The  proportion  of  phosphoric  acid  is 
large ;  that  of  potash  adequate  ;  and  the  large  percentage  of 
lime  renders  the  soil  thrifty  by  putting  in  an  available  form 
all  the  nutritive  ingredients. 

2.  Pine  Uplands. — ^We  have  seen  that  the  lower  or  south- 
ern half  of  the  oak  and  long-leaf  pine  uplands  is  character- 
ized by  the  predominance  of  the  long-leaf  pine  among  its 
timber  and  by  the  usually  broken  and  hilly  nature  of  its  sur- 
face. This  section  embraces  parts  of  Choctaw,  Washington, 
Clarke,  Monroe,  Conecuh,  Butler,  Covington,  Crenshaw, 
Pike,  Coffee,  Barbour,  Dale,  and  Henry  counties,  and  has  an 
area  of  about  3,990  square  miles. 

The  surface  characters  of  the  eastern  and  western  parts 
of  this  section  are  quite  different.  In  the  counties  of  Choc- 
taw, Clarke,  Monroe,  northern  Conecuh,  and  southern  But- 
ler the  siliceous  rocks  of  the  Lower  Tertiary  or  Buhr-stone 
formation  lie  near  the  surface  and  give  rise  to  high  and  rug- 
ged rocky  hills.  In  the  other  counties  above  named  these 
rocks  are  more  or  less  deeply  covered  with  the  more  recent 
beds  of  sand  and  pebbles,  and  the  surface  is  correspondingly 
much  less  broken.  In  this  part  of  the  section  the  surface  is 
generally  undulating,  but  sonjetimes  it  is  hilly,  particularly 
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in  the  vicinity  of  the  water-courses.  In  snch  positions,  and 
sometimes  along  the  ridges,  the  siliceous  rocks  above  spoken 
of  appear  at  the  surface,  but  they  fail  generally  to  have 
much  influence  upon  the  topography. 

The  drainage  area  of  the  Chattahoochee  river  in  Alabama 
seems  to  be  characterized  by  a  prevalence  of  sand  among 
the  surface  materials,  and  quite  extensive  areas  covered  with 
deep  sand-beds  are  not  uncommon,  as,  for  instance,  in  Dale 
county,  around  Ozark,  and  between  that  town  and  Newton. 
Throughout  the  entire  pine-uplands  section,  within  25  or  30 
miles  of  the  principal  streams,  pebbles  commonly  underlie 
the  surface  loams,  and  the  size  of  the  pebbles  and  the  thick- 
ness of  the  beds  seem  to  increase  with  the  approach  to  the 
stream.  Along  some  of  the  rivers,  as  the  Chattahoochee, 
the  pebble  beds  may  be  followed  nearly  to  the  Gull 

As  the  name  indicates,  the  long-leaf  pine  is  the  prevailing 
tree  over  this  whole  section.  Upon  some  of  the  poorer 
ridges  this  forms  almost  the  only  timber,  but  with  it  are 
usually  associated  black-jacks  and  high-ground  willow  oaks, 
the  latter  especially  where  the  soil  is  most  sandy.  From 
this,  the  prevailing  timber  growth,  it  may  be  inferred  that 
the  soil  is  generally  a  rather  poor  sandy  loam,  with  subsoil 
of  a  similar  nature. 

Along  the  northern  edge  of  this  belt  many  of  the  dividing 
ridges  are  of  the  nature  of  table-lands,  supporting  a  mixed 
growth  of  the  long-leaf  pine,  with  post,  red,  black,  and  Span- 
ish oaks,  in  addition  to  the  black-jack.  The  same  mixed 
growth  is  frequently  seen  also  where  the  divides  break  off 
toward  the  water-courses,  and  in  both'  cases  the  sandy  soil 
is  underlaid  at  moderate  depths  by  a  red  clayey  loam.  Thus 
the  line  between  the  oak  uplands  and  the  pine  hills  is  a 
nhadowy  one,  and  each  of  these  divisions  sends  into  the  ter- 
ritory of  the  other  spurs  often  of  considerable  length.  Along 
the  southern  edge  there  is  a  similar  blending  of  the  char- 
acters of  the  pine  hills  with  those  of  the  lime-hills  and  the 
undulating  pine  lands. 

Between  these  two  divisions  of  the  pine  lands  there  is 
much  less  difference  in  the  soils  and  natural  productions 
than  in  the  surface  topography.  The  typical  sandy  loam, 
both  of  this  and  the  undulating  pine  lands,  is  shown  in  the 
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analysis  of  the  soil  from  near  Andalusia,  in  Covington  coun- 
ty. On  the  other  hand,  the  better  class  of  upland  soils  in 
this  division  approach  in  composition  the  oak  upland  soils 
of  the  preceding  division,  and  are  sufficiently  well  repre- 
sented in  the  analysis  of  the  soil  from  near  Lawrenceville, 
in  Henry  county  (brown-loam  uplands). 

In  the  division  of  the  Lime-hills  there  are  tracts  which 
have  all  the  characters  of  the  Pine-hills,  lying  usually  upon 
the  higher  ridges,  as  has  been  fully  set  forth  under  that 
head. 

North  of  the  Prairie  belt  the  Gravelly  Pine  Hills  have 
great  resemblance  to  this  division,  both  in  soils  and  topog- 
raphy, and  the  composition  of  the  numerous  soil-varieties 
occurring  here  can  be  seen  by  referring  to  the  analysis  given 
under  that  section.  No  analyses  have  as  yet  been  made  of 
any  of  the  soils  of  this  particular  division,  but  the  refer- 
ences given  will  illustrate  the  composition  of  all  its  princi- 
pal soil-varieties. 

The  soils  of  the  first  and  second  bottoms  are  light  and 
sandy,  but  quite  productive,  and  form  the  greater  part  of  the 
cultivated  lands  in  this  division,  since  the  uplands  are  in 
general  too  poor  for  profitable  cultivation.  Where  the  red- 
loam  subsoil  is  near  the  surface,  and  the  various  species  of 
upland  oaks  are  associated  with  the  long-leaf  pine,  there  is, 
as  before  stated,  a  great  improvement  in  the  soil,  and  the 
land  is  generally  under  cultivation;  but  these  areas  ap- 
proach in  character  the  oak  uplands,  and  are,  as  a  body, 
found  in  the  upper  part  of  this  section  and  on  the  divides. 

UPPEE  OE  CENTEAL  PEAIEIE  EEGION. 

This  forms  a  belt  running  somewhat  diagonally  across  the 
State,  having  a  width  of  some  thirty  miles  near  the  Missis- 
sippi line,  but  narrowing  down  toward  the  east,  and  almost 
disappearing  in  Eussell  county,  on  the  eastern  border  of 
the  State.  The  Prairie  region  includes  parts  of  the  follow- 
ing counties :  Pickens,  Sumter,  Greene,  Hale,  Marengo, 
Perry,  Dallas,  Autauga,  Lowndes,  Butler,  Montgomery, 
Crenshaw,  Bullock,  Macon,  Eussell,  and  Barbour,  and  em- 
braces an  area  which  is  approximately  5,916  square  miles. 
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General  Description  and  Subdivisions. — While  under 
this  name  are  included  all  those  parts  of  central  Alabama 
where  the  prairies  occur,  only  a  part,  and  not  the  largest 
part,  of  the  area  is  of  the  genuine  prairie  character.  As 
here  used,  the  term  "prairie"  does  not  always  mean  a  tim- 
berless  region,  but  refers  rather  to  the  character  of  the  soil, 
the  most  important  varieties  of  which  are  described  fur- 
ther on. 

The  Cretaceous  formation  upon  which  this  region  is  based 
is  in  Alabama  made  up  of  three  parts.  The  Eutaw  group 
consists  of  clays  and  sands,  which  are  for  the  most  part  so 
deeply  covered  with  beds  of  Stratified  Drif ^  as  to  have  little 
or  no  influence  upon  the  soils  or  topography.  Overlying 
this  group  is  a  great  thickness  of  an  impure  argillaceous 
limestone  interstratified  with  clays,  called  the  Botten  Lime- 
stone. The  disintegration  of  these  beds  gives  rise  to  the' 
true  prairie  soils.  The  uniformity  in  the  composition  of  the 
Botten  Limestone  has  its  influence  on  the  topography  of  the 
region,  which  is  a  low  trough,  with  gentle  undulating  sur- 
face, bounded  north  and  south  by  hills  which  rise  two  or 
three  hundred  feet  above  the  general  prairie  level.  The 
monotony  of  the  plain  is  relieved  by  the  occurrence  here 
and  there  of  ridges  and  conical  hills  capped  with  the  peb- 
bles and  sand-beds  of  the  Drift,  which  at  one  time  over- 
spread the  entire  region.  The  irregularities  of  surface 
produced  by  the  wearing  away  of  the  Botten  Limestone 
itself  are  comparatively  insignificant.  In  much  of  this  re- 
gion the  rocks  lie  very  near  the  surface,  and  large  trees  are 
wanting  entirely ;  but,  on  the  other  hand,  there  are  many 
fine  groves  of  oaks,  walnut,  poplar,  etc. 

In  all  the  prairie  country  the  surface  water  is  strongly 
impregnated  with  lime,  and  is  often  insufficient  in  quantity. 
For  a  supply  of  this  necessity  recourse  is  usually  had  to 
artesian  wells  and  cisterns,  and,  for  farm  purposes,  to  shal- 
low ponds.  Cisterns  are  dug  into  the  limestone  rock,  and 
usually  no  brick- work  is  necessary.  Wherever  the  Drift 
and  loam  overlie  the  Botten  Limestone  upon  the  ridges  an 
adequate  supply  of  pure  freestone  water  is  always  to  be 
had,  and  these  sandy  ridges  are  usually  chosen  as  the  sites 
for  dwelling-houses,  and  often  for  towns  and  villages.    From 
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the  uniformity  of  level  the  waters  falling  upon  this  region 
are  very  slowly  drained  away,  and  much  of  it  soaks  into  the 
ground,  converting  it  into  a  mud,  which,  when  worked  up 
by  vehicles,  soon  renders  the  roads  nearly  impassable. 

Next  above  the  Botten  Limestone  lie  the  beds  of  the 
Bipley  group,  consisting  of  hard,  sandy  limestone,  some- 
times crystalline,  underlaid  by  strata  of  bluish  micaceous 
marls.  In  contrast  to  the  preceding  division,  the  topo- 
graphy of  the  Eipley  group  is  varied,  the  surface  being 
more  or  less  hilly,  and  while  the  beds  of  the  Stratified  Drift 
nearly  always  overlie  the  strata  of  this  group,  the  country 
rocks  come  to  the  surface  in  many  localities,  giving  rise  -to 
very  marked  agricultural  features.  The  depressions  are 
mostly  filled  with  the  materials  of  the  Drift,  mingled  more  or 
less  with  the  calcareous  matter  of  the  formation,  but  the 
limestone  makes  its  appearance  at  the  surface  in  numerous 
bald  prairie  spots,  which  are  usually  upon  the  tops  or  sides 
of  the  hills.  The  alternations  of  hard  and  softer  strata 
make  the  hills  usually  rough  and  precipitous,  and  in  some 
localities,  as  in  Little  Texas,  in  Lowndes  county,  the  broken 
character  of  the  country  is  extreme. 

A  belt  of  this  hill  prairie  country  usually  borders  the 
black  prairie  region  on  the  south  for  most  of  the  way  across 
the  State,  at  least  from  Marengo  county  eastward.  In  some 
places  the  bald  prairie  hill  tops  are  a  conspicuous  feature, 
as  in  Lowndes  and  Montgomery  counties,  but  more  com- 
monly the  limestone  upon  the  ridges  is  covered  with  the 
Drift,  and  then  the  country  has  the  usual  characters  of  the 
Oak  and  Pine  Uplands.  Of  such  nature  is  the  Chunnenug- 
ga  ridge,  which  has  its  counterpart  in  the  Pontotoc  ridge  of 
northeastern  Mississippi.  These  occurrences  will  be  more 
particularly  described  under  the  several  counties. 

In  the  eastern  part  of  the  State  the  bluish  micaceous 
marls  are  exposed  (by  removal  of  the  superficial  Drift) 
along  the  drainage  slopes  of  certain  streams  which  flow  into 
the  Chattahoochee  river,  and  there  is  then  produced  a  third 
class  of  lands,  which  characterize  the  low  grounds  of  the 
Cowikee  and  Bear  creeks,  in  Barbour  and  Bussell  counties. 
In  this  section  of  the  State  these  blue-marl  lands  become  as 
characteristic  as  the  black  prairie  lands  of  the  west,  as  was 


268  BIENNIAL  REPORT  OF  THE  STATE  GEOLOGIST. 

long  since  remarked  by  Professor  Tuomey.  In  topography, 
the  blue-marl  lands  are  much  like  the  oak  and  pine  uplands, 
and  the  surface  soil  also  is  in  a  great  degree  composed  of 
the  same  materials.  To  bring  into  prominence  these  three 
well-marked  agricultural  regions  I  have  proposed  the  fol- 
lowing division  of  the  central  prairie  region : 

The  Black  Prairie  or  Canebrake  region. 

The  Hill  Prairie  or  (Chunnenugga  Eidge,  etc.) 

The  Blue  Marl  Lands. 

The  special  agricultural  characters  of  each  of  these  divi- 
sions will  be  given  under  their  several  heads. 

THE  BLAOK  BELT  OB  OANEBRAKE  REGION. 

This  division  of  the  prairie  region  is  underlaid  by  the 
Botten  Limestone  before  described,  and  in  its  topography 
and  soils  shows  considerable  uniformity.  From  the  great 
thickness  of  the  Botten  Limestone  this  division  is  much 
more  widely  spread  than  either  of  the  others,  occupying 
about  4,365  square  miles.  It  is  found  in  all  the  counties 
above  included  in  the  prairie  region,  except  those  on  the 
extreme  eastern  border  of  the  State — ^Barbour  and  Bussell — 
where  it  is  replaced  by  the  blue-marl  lands.  The  general 
character  of  the  topography  has  already  been  given. 

Throughout  the  canebrake  or  black  belt  the  coating  of 
Drift  which  so  generally  overlies  all  the  country  rocks  of 
the  southern  division  has  been  more  or  less  completely  re- 
moved by  denudation,  but  patches  of  it  are  left  in  places, 
chiefly  upon  the  ridges  and  along  the  slopes,  and  these  play 
an  important  part  in  the  production  of  soil  varieties. 

(1.)  Where  the  Botten  Limestone  lies  at  the  surface  un- 
mixed with  the  Drift,  it  yields,  on  disintegration,  a  gray  or 
greenish-gray  clayey,  calcareous  soil,  which  becomes  black 
or  very  dark-colored  when  mixed  with  vegetable  matter. 
The  subsoil  of  the  cultivated  lands  is  usually  of  a  lighter 
color  than  the  top  soil,  and  passes  gradually  into  the  lime 
rock  at  varying  depths.  A  distinction  is  often  made  between 
the  uppermost  parts  of  this  rock  where  it  has  been  exposed 
to  weathering,  as  it  then  resembles  a  whitish  or  chalky  clay, 
quite  different  from  the  unchanged  rock,  which  is  frequently 
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spoken  of  as  the  blue-marl  rock.  Where  the  depth  of  soil 
is  sufficiently  great  it  supports  a  varied  growth  of  trees, 
among  which  the  several  species  of  oaks,  ash,  gums,  walnut, 
and  poplar  are  prominent 

From  the  slight  elevations  the  soil  has  sometimes  been 
washed  away,  and  bald  spots  are  left,  where  the  bare  rock 
often  partly  forms  the  surface  (bald  prairies).  Such  places 
are  not  suitable  for  cotton,  but  produce  com  and  oats  very 
well.  The  yield  of  seed-cotton  of  the  fresh  black  land  is 
variously  estimated  between  800  and  1,800  pounds,  the  aver- 
age of  the  estimates  being  about  1,200  pounds.  Perhaps 
not  more  than  one-fourth  of  the  cultivated  lands  of  this 
particular  division  have  this  kind  of  soil,  which  has,  how- 
ever, on  account  of  its  great  and  lasting  fertility,  given  char- 
acter to  the  entire  region.  The  following  analyses  of  black 
prairie  soils,  selected  from  the  different  parts  of  the  State, 
will  best  show  their  character : 

No.  30.  Black  prairie  soil  from  eight  miles  northeast  of 
Livingston,  Sumter  county  (on  Jones'  Bluff  road),  collected 
by  Dr.  R  D.  Webb.  Depth,  10  inches ;  vegetation,  a  few 
post,  red  and  black-jack  oaks,  cedar  and  prairie  white  oaks ; 
color,  black  or  very  dark  gray. 

No.  32.  Black  prairie  soil  from  the  edge  of  an  open  prairie 
two  miles  north  of  Livingston,  Sumter  county,  collected  by 
Dr.  E.  D.  Webb.  Depth,  10  inches ;  vegetation,  post,  red 
black-jack,  and  prairie  white  oaks,  cedar,  walnut,  and  cane ; 
color,  black. 

No.  16.  Black  prairie  soil  from  W.  M.  Stakeley's,  four 
miles  east  of  Union  Springs,  Bullock  county.  Depth,  12 
inches ;  vegetation,  post  and  red  oaks  and  short-leaf  pine, 
haw,  and  crab-apple ;  color,  black,  with  yellowish  stiff  clay 
subsoil  resting  on  the  rotten  limestone ;  color  of  subsoil, 
black,  passing  below  six  inches  into  yellowish,  waxy  clay. 
In  the  sloughs  and  drains  of  the  prairies  the  cream  of  the 
soil  collects  from  time  to  time,  and  there  is  formed  a  soil  of 
great  thickness  and  strength.  The  subjoined  analysis  will 
show  the  character  of  such  deposits. 

No.  77.  Black  prairie  sloitgh  soil,  eight  miles  south  of 
Monigomery,  Montgomery  county.  Depth,  eight  inches ; 
vegetation,  chiefly  white  oak  and  hickory ;  color,  black. 
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All  the  above  are  good  soils  in  every  particular.  The 
potash  and  phosphoric  acid  is  adequate  in  all,  and  very  high 
in  Nos.  16  and  32,  as  is  also  the  lime.  No.  32  is  deficient  in 
organic  matter,  being  taken  from  the  edge  of  an  open  prai^ 
lie,  and  it  has  also  less  capacity  for  moisture. 

(2.)  While  the  Drift  and  Loam  have,  as  a  rule,  been  re- 
moved from  thd  Botten  Limestone,  there  are  many  places 
where  they  still  remain,  and  where  they  have  protected  the 
underlying  rocks  from  degradation,  thus  producing  the  sandy 
ridges  and  brown-loam  table-lands  which  often  so  agreeably 
relieve  the  monotony  of  the  prairie  region.  These  super- 
ficial beds  give  rise  to  a  variety  of  soils,  which  upon  many 
of  the  ridges  do  not  differ  from  the  loam  soils  of  other  local- 
ities, since  they  are  formed  of  the  same  materials. 

Where  the  loam  is  mingled  with  the  prairie  soils,  as  is  the 
case  along  the  slopes  of  the  sandy  ridges  before  mentioned^ 
and  where  they  occupy  the  slight  depressions  in  the  lime- 
stone, yellow  or  mulatto  soils  are  formed,  upon  which  the 
post  oak  is  the  most  characteristic  tree,  for  which  reason 
they  are  often  called  the  post-oak  prairies.  With  this  tree 
are  also  associated  the  short-leaf  pine  and  some  black-jack 
and  other  oaks  and  hickories.  All  these  trees  are  usually 
draped  with  long  moss. 

The  post-oak  prairie  soils  are  mostly  rather  stiff,  calca- 
reous loams  of  yellowish  to  reddish  colors,  having  a  sub- 
soil of  red  or  yellow-clay  loam,  which  sometimes  becomes 
more  sandy  with  increasing  depth,  but  which  often  retains 
much  the  same  character  down  to  the  unchanged  limestone- 
rock  (10  to  20  feet).  On  account  of  their  position  these 
lands  are  usually  well  drained,  and  with  good  seasons  are  of 
easy  tillage.  As  cotton  lands  they  are  perhaps  quite  as  de- 
sirable as  the  black  lands  above  described.  The  subjoined 
analysis  will  show  the  composition  of  an  average  soil  of 
this  kind. 

No.  17.  Post-oak  prairie  soil  from  Major  Wright's,  three 
m'les  from  Union  Springs,  Bullock  county.  Depth,  12 
inches;  vegetation,  post  oak,  draped  with  long  moss,  short- 
leaf  pine,  hickory,  black-jack  and  some  red  oaks ;  color,  four 
to  five  inches  dark  gray,  then  a  sticky  red  clay,  and  below 
that  a  yellowish  clay  with  "lime  balls.'' 


272 


BIENNIAL  HEFOBT  OF  THE  STATE  OEOLOGIBT. 


POST-OAK  PRAIRIE  SOIL,   BULLOCK  COUNTY. 


InBolnble  matter 

Soluble  silica 

Potash 

Soda 

Lime 

Magnesia 

Brown  oxide  of  manganese. 

Peroxide  of  iron 

Alumina 

Phosphoric  acid 

Sulphuric  acid 

Water  and  organic  matter. . 


No.  17. 


71 .  366  I  QQ  *iAf 

0.209 
0.016 
0.371 
0.290 
0.055 
6.983 
6.022 
0.251 
0.073 
2.888 


Total 


Humus 

Available  inorganic 

Available  phosphrio  acid 

Hygroscopic  moisture . . . 

absorbed  at , 


16  6  0/ 


100.506 

0.718 
2.426 
0.015 

8.574 


From  what  has  been  said,  it  may  easily  be  inferred  that 
there  are  all  grades  of  soils,  from  the  brown  loams  of  the 
hills  to  the  pure  black  prairie  soils,  and  that  the  post-oak 
soils  represent  a  medium  between  the  two. 

A  comparison  of  the  post-oak  prairie  soil  with  those  of 
the  black  prairies  shows  that  the  former,  as  a  rule,  has  a 
larger  percentage  of  siliceous  matter  and  less  of  lime  and 
magnesia ;  differences  which  might  have  been  anticipated  in 
considering  the  modes  of  formation  of  the  two  classes.  The 
analysis  above  shows  a  want  of  vegetable  matter  and  a 
lower  capacity  for  moisture  as  compared  with  the  black 
soils;  in  other  respects  it  is  a  fine  soil.  No.  32  (page  269), 
however,  approaches  in  composition  the  post-oak  soil  ex- 
cept as  regards  lime. 

(3.)  The  bottom  soils  of  this  region  vary  between  very 
wide  limits  from  the  stiff  black  prairie  slough  lands,  like 
No.  77  (page  269),  which  result  from  the  concentration  of 
the  black  prairie  soil  to  light  and  rather  sandy  loams, 
which  have  usually  enough  lime  to  make  them  very  strong 
and  lasting. 
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A  belt  of  varying  width  of  lands  of  this  character  is  usu* 
ally  found  bordering  the  prairie  region  on  the  south,  and» 
as  the  hill  prairies  grade  on  the  one  hand  toward  the  black 
prairies  and  on  the  other  into  the  brown-loam  uplands^  it  is 
somewhat  difficult  to  estimate  their  extent^  or  indeed^  often 
to  decide  what  shall  be  included  in  this  division ;  but,  re- 
stricting ourselves  to  the  hilly  region  within  which  occur 
lands  with  very  calcareous  soils,  its  area  may  be  given  at 
about  1,000  square  miles. 

The  hard  sandy  and  crystalline  limestones  to  which  the 
hills  o^e  their  existence  have  already  been  mentioned. 
They  alternate  with  beds  of  shaly  clays  of  a  yellowish  and 
gray  color,  and  this  disposition  of  the  strata  gives  rise  to 
the  characteristic  topography  of  the  limy  praire  hills.  The 
softer  clays  are  easily  washed  away,  and  the  limestone 
breaks  off  with  perpendicular  faces.  Thet  surface  beds  on 
the  higher  levels  are  the  sands  and  loam  of  the  Drift,  and, 
>fphere  the  ridges  are  broad,  they  exhibit  the  usual  charac- 
ters of  the  brown-loam  uplands,  being  timbered  with  the 
trees  which  grow  in  such  localities,  such  as  Spanish,  white, 
post,  and  red  oaks,  hickory,  short-leaf  pine,  sweet  and  sour 
gums,  chestnut,  dogwood,  persimmon,  etc  The  broad 
ridges  of  this  kind  are  usually  water-sheds  or  divides  for 
long  distances.  The  creeks  flowing  northward  into  the 
Tallapoosa  and  Alabama  rivers,  and  southward  into  Pea, 
Conecuh,  Patsaliga,  and  Sepulga,  are  divided  by  the  Chun- 
nenugga  ridge  and  its  prolongation  westward  to  Lowndes 
and  Butler  counties.  The  thickness  of  the  Drift  and  Loam 
stratum  varies  with  the  locality,  and  in  many  places  it  is 
not  more  than  25  feet  These  ridges  and  plateaus  break  off 
toward  the  black  prairies  in  a  series  of  rugged  hiUs,  along 
the  slopes  of  which  the  limy  clays  are  encountered  soon 
after  the  sumits  are  lefi  These  hills  are  abrupt  knolls^ 
with  a  surface  of  yellowish  tenacious  clay  filled  with  white 
concretions  of  lime. 

The  timber  consists  of  red,  post^  and  Spanish  oaks,  short- 
leaf  pine,  sweet  and  sour  gum^  poplar,  white  oak,  hickory, 
and  ash,  and  all  the  trees  are  usually  draped  with  long  moss. 
18 
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In  many  places  the  hillsides  are  bare  of  vegetation  and 
deeply  gashed  with  gullies,  and  the  surface  in  such  bare 
spots  is  often  strewn  with  fossil  shells.  At  a  certain  stage 
of  drying  these  clays  acquire  an  extraordinary  degree  of 
tenacity,  and  so  clog  the  wheels  of  yehicles  as  to  render 
travel  almost  impossible.  Wherever  the  sands  and  loams* 
form  the  surface  the  roads  are  usually  very  good. 

The  soils  of  this  region,  consideiied  from  the  point  of  view 
of  their  origin,  are  of  three  types :  1.  Those  derived  from 
the  surface  beds  of  Drift  and  )oam.  2.  Those  based  upon 
the  calcareous  rocks  of  the  country.  3.  Those  resulting' 
from  the  intermixtures  of  the  two  preceding. 

The  soils  of  the  first  kind  exhibit  the  usual  variations,, 
depending  upon  the  quality  of  the  beds.  The  surface  i& 
commonly  formed  of  a  loam  of  several  feet  in  thickness, 
resting  upon  sandier  beds,  occasionally  mixed  with  pebbles. 
The  broader  parts  of  the  ridges  have  often  considerable 
tracts  of  level  table-lands  with  the  usual  characteristic  oak 
upland  growth,  And  this  passes  into  the  other  extreme  of 
the  pine  hills,  with  long-leaf  pine  and  black-jack,  with  in- 
creasing sandiness  of  the  soil.  Between  these  two  are  many 
intermediate  grades.  The  brown  and  yellowish  soils  are 
perhaps  the  most  desirable  of  this  class,  taking  all  things' 
into  consideration,  and  in  their  chemical  composition  they 
do  not  differ  materially  from  the  similar  soils  of  the  loam- 
in  other  localities. 

A  well-defined  ridge,  which  acts  as  a  divide  between 
waters  flowing  north  and  south,  may  be  followed  without 
interruption  from  Wilcox  county  along  the  line  between 
Butler  and  Lowndes,  through  northern  Crenshaw,  southern 
Montgomery,  and  northern  Pike  into  Bullock.  This  ridge 
has  its  northern  face  overlooking  the  black  prairies,  usually 
rather  steep  and  abrupt,  while  southward  it  slopes  away 
very  gradually,  merging  imperceptibly  into  the  long-leaf 
pine  and  oak  uplands.  In  Bullock  county  this  is  known  a& 
the  Chunnenugga  Ridge.  Its  general  surface  is  quite  sandy, 
and  a  fair  estimate  of  the  sandy  varieties  of  the  ridge  8oil& 
may  be  obtained  from  the  following  analyses  : 

No.  11.  Chunnenugga  Ridge  soil,  one  mile  south  of  Union 
Springs,  Bullock  county.    Depth,   six  inches;  vegetation^ 
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chestnut,  short-leaf  pine,  red  oak,  and  sour  gum ;  color  of 
the  top  soil,  dark  gray,  changing  at  six  inches  to  a  lighter 
gray^  and  at  three  feet  to  a  yellowish  colon 

No.  12.  Chunnenugga  Ridge  aubaoil^  same  locality  as  pre» 
ceding.    Depth,  six  to  26  inches  ;  color,  light  gray. 

No.  13.  Upland  8andy4oam  soil,  two  and  one-half  miles 
south  of  Union  Springs,  Bullock  county.  Depth,  six  inches; 
vegetation,  Spanish  and  a  few  post  oaks,  short-leaf  pine, 
and  huckleberry  bushes ;  color  of  top  soil,  gray,  with  a  sub- 
soil of  light  yellowish-gray  color,  resting  on  a  reddish- 
yellow  loam. 

SAin)Y  SOILS  OF  OHUKNENTJGGA  BIDGS,  BULLOCK  OOXJSTX. 


InBolnble  matter 

Soluble  silica 

Potash 

Soda 

Lime 

Magnesia 

3Btt)wn  oxide  of  manganese. 

Peroxide  of  iron 

Alumina 

Phosphoric  acid 

Sulphuric  acid . .  v v 

Water  and  organic  Inatter. . 

Total 

Hygroscopic  moisture 

absorbed  at 


NSAB  XTNION  SPBIHOS. 


ONX  MlliS  SOUTH 
XTN^N  SPBZNOS. 


Soil. 


No.  11. 


94.770) 
0.486  ( 


95.256 

0.166 
0.069 
t).081 
0.069 
0.166 
0.706 
0.733 
0.101 
0.057 
2.642 


100.026] 


18  C. 


1.943 


Subsoil. 


No.  12. 


96.810 
1>060 


97.870 

0.165 
0.107 
0.110 
0.035. 
0.065 
0.490 
0.867 
0,113 
0.035 
0.550 


100.407 


17  0.^ 


0.822 


Soil. 


No.  13. 


93. 
1. 


890 


^g}95.768 


0.209 
0.134 
0.076 
0.021 
0.065 
0.883 
1.260 
0.058 
0.083 
2.062 


100.619 


1.842 


19  C 


From  the  preceding  analyses^  it  will  be  seen  that  soil 
No.  11  does  not  change  vety  materially  from  the  surface  to 
a  depth  of  twenty-six  inches.  For  so  large  a  proportion  of 
siliceous  and  insoluble  matter,  they  all  show  a  fair  per  cent- 
age  of  potash  and  phosphates,  and  of  lime  also,  especially 
the  subsoil  No.  12.  In  vegetable  m^itter  and  capacity  for 
moisture^  the  two  soils  stand  very  welL  A  comparison  of 
these  with  some  sandy  upland  soils  of  a  preceding  region, 
will  show  great  similarity,  as  might  have  been  inferred  from 


276  BISMKUL  BEPORT  OF  THE  STATS  aEOLOGIST. 

the  identity  in  their  origin.  All  these  soils  give  probably 
fair  retams  for  a  short  time,  but  they  can  not  hold  out  welL 
Of  the  second  class  above  mentioned,  in  which  the  soils 
are  derived  immediately  from  the  country  rocks,  there  are 
two  principal  varieties : 

(h)  The  bald  prairie  hills,  in  which  the  calcareous  strata 
approach  very  near  the  surface,  and  the  soil  proper  is  of 
slight  depth*  This  soil  resembles  Uie  bald  prairies  of  the 
preceding  division  to  some  extent,  but  the  country  is  more 
broken,  and  the  hillsides  are  often  badly  washed. 

(2.)  The  beeswax  hummocks  or  beeswax  flatwoods,  the 
soil  of  which  is  a  greenish-yellow,  clayey  material,  is  tim- 
bered with  black-jack  oaks,  or  with  pines,  forming  the  post^ 
oak  beeswax  prairies  and  the  beeswax  pine  lands  of  some 
sections  (hog-wallow  uplands  of  Mississippi).  The  stiff  and 
unmanageable  character  of  this  kind  of  soil  stands  in  the 
way  of  its  successful  cultivation. 

The  third  class  of  soils  resulting  from  the  intermixtures 
of  the  two  classes  just  mentioned,  exhibit  all  the  grades  be-' 
tween  the  brown  loams  of  the  uplands  and  the  stiff  beeswax 
soils  above  described.  Upon  these  mixed  soils  the  post-oak 
is  a  characteristic  growth,  and  the  post-oak  lands  of  this 
division  are,  in  general,  like  those  of  the  Botten  Limestone, 
which  are  formed  in  a  similar  way* 

The  suriace  loam  is  here,  as  elsewhere,  more  or  less 
deeply  tinged  with  iron,  and  in  some  places  the  color  be^ 
comes  a  dark-red,  and  both  soil  and  subsoil  are  filled  with 
concretionary  pebbles  of  brown  iron  ore.  These  are  known 
in  Alabama  as  the  red  gravelly  lands,  and  are  similar  to  the 
"Buncombes"  of  ?ontotoc  ridge,  in  Mississippi  In  both 
States  they  are  distinctly  connected  with  calcareous  strata. 
While  these  soils  are  fertile,  they  are  not  so  desirable  as 
other  varieties^  since,  the  pebbles  dull  the  plow  and  the 
lands  arfe  very  liable  to  injury  from  washing.  As  yet  no 
analyses  have  been  made  of  any  of  these  mixed  soils,  or  of 
the  bald  hill-top  prairies  or  beeswax  lands,  so  that  we  can 
speak  only  in  generalities  concerning  them. 
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BLUE-BCARL  LANDS. 

These  lands,  which  are  underlaid  by  a  bluish  micaceous 
marl,  are  for  the  most  part,  covered  with  beds  of  sand,  loam 
and  pebbles  of  a  later  age,  and  it  is  only  along  the  drainage 
slopes  of  certain  streams  flowing  into  the  Chattahoochee 
river  that  the  marls  are  concerned  in  the  formation  of  the 
soils.  The  area  over  which  their  influence  is  felt  in  the  soil 
is  a  limited  one,  and  even  within  this  area  there  are  many 
varieties.  It  is  thus  somewhat  difficult  to  fix  upon  an  esti- 
mate of  the  area  here  included,  but  it  is  put  provisionally 
at  650  square  miles. 

As  already  stated,  the  greater  part  of  the  territory  of  the 
blue-marl  is  covered  with  later  deposits,  and  bears,  there- 
fore, the  characters  of  the  brown-loam  uplands,  and  of  the 
pine  hills,  according  to  the  nature  of  the  surface  beds. 
Along  the  Cowikee  and  Bear  creeks  and  their  tributaries, 
however,  these  surface  beds  have  in  great  measure  been  re- 
moved, and  the  blue  marl  and  the  stratum  of  joint  clay, 
with  which  it  is  interbedded,  are  exposed.  These  materials, 
mixed  with  the  loam  from  the  higher  levels,  together  form 
the  well-known  Cowikee  lands.  Throughout  the  region  the 
comparatively  level  clayey  or  marly  lands  alternate  with 
ridges  capped  with  a  highly  micaceous  sandy  loam.  The 
ridges,  as  before  stated,  are  sandy,  and  are  timbered  with 
post  and  black-jack  oaks  and  long-leaf  pine ;  but  where  the 
soil  becomes  more  loamy,  the  pines  diminish  in  numbers, 
and  the  other  species  of  oaks  replace  partly  or  entirely  the 
black-jack. 

On  each  side  of  the  Cowikee  and  Bear  creeks  the  lands 
are  stiffer,  from  an  admixture  of.  the  clay  above  mentioned, 
and  more  productive,  because  of  the  presence  of  lime.  On' 
these  creeks  there  are  level  or  gently  undulating  tracts  with 
a  clayey  soil,  forming  a  kind  of  prairie,  in  which,  strange  to 
see,  the  long-leaf  pine  is  a  prominent  tree,  associated  with 
hickory,  white  and  Spanish  oaks,  and,  in  the  lower  places, 
with  sweet  and  sour  gums  and  maple,  all  covered  with  long 
moss.  In  many  places  the  stiff  clay  subsoil  is  filled  with 
white  concretions  of  lime,  derived  probably  from  the  marl. 
In  some  of  these  localities  the  short-leaf  pine  replaces  the 
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long-leaf  species.  It  is  thought  by  some  that  the  lands  on 
the  north  side  of  the  creeks  are  lighter  and  less  charged 
with  lime  than  those  on  the  south  side,  and  there  is  a  cor- 
responding difference  in  the  growth  of  the  cotton,  which  on 
the  north  side  is  smaller  and  more  liable  to  rust  after  a  few 
years'  ctdtivation  of  the  soiL  In  the  so-called  Cowikee 
lands  of  this  region  there  are  patches  of  hog- wallow  clay,  a 
stiff  intractable  substance. 

The  lowlands  in  this  region  are  inhabited  mostly  by  the 
blacks,  by  whom  they  are  cultivated,  since  the  white  people 
suffer  from  malarial  fevers.  One  analysis  has  been  made  of 
the  soils  of  this,  region. 

No.  96.  Bottom  or  low-ground  sod,  Cowikee  lands,  north 
of  Clayton,  Barbour  county.  Depth,  eight  inches ;  vegeta- 
tion, red,  white  and  post-oaks,  hickory  and  short-leaf  pine ; 
color,  brown,  changing  into  light  yellowish  gray  subsoiL 

LOW-OBOUNDS  SOIL,  OOWIKEE  LANDS,  BABBOUB  OOUNTY. 


No.  96. 


Insoluble  matter 

Soluble  silioa 

Potash 

8oda 

Lime 

Magnesia 

Brown  oxide  of  manganese. 

Peroxide  of  iron 

Alnmina 

Phosphorio  aoid ^ 

Salpnnric  acid 

Water  and  organic  matter. , 

Total 

Hyerosoopio  moisture 

absorb^  at 


73.903 
11.692 


84.895 

0.245 
0.060 
0.280 
0.351 
0.113 
2.666 
5.489 
0.113 
0.013 
4.708 


98.933 

5.544 
5.6  C.« 


As  has  been  said,  the  Cowikee  lands  are  considered  the 
best  cotton  lands  in  the  section  in  which  they  occur.  The 
analyses  shows  a  fair  proportion  of  potash  and  phosphoric 
acid,  with  a  large  percentage  of  lime,  by  which  these  are 
put  in  an  available  condition.  From  the  large  amoumt  of 
siliceous  matter  this  soil  is  easily  tilled.  The  statistical 
map  shows  that  about  20  per  cent  of  the  whole  i^rea  formeci 
by  thes0  soils  ii^  cultiyated  ip  cotton, 
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POST-OAK  FLATWOODS  EEQIOK 

This  region  oconpies  a  narrow  belt  extending  from  the 
Mississippi  line  through  the  lower  part  of  Sumter  and  the 
middle  of  Marengo  to  the  Alabama  river,  in  the  vicinity  of 
Clifton,  in  Wilcox  county,  and  embraces  an  area  which  is 
approximately  335  square  miles. 

The  flatwoods  o#post  oaks  have  an  average  width  of  per- 
haps three  to  five  miles,  and  a  nearly  level  or  gently  undu- 
lating surface.  They  are  bordered  on  the  northern  edge  by 
the  hilly  prairie  region  just  described,  and  on  the  southern 
by  the  hills  of  brown  loam,  or  oak  and  pine  region.  The 
hills  of  the  latter  rise  to  a  height  of  200  feet  above  the  gen- 
eral level  of  the  flatwoods.  These  hills  encroach  upon  the 
flatwoods  in  some  places  and  recede  from  them  in  others,  so 
that  the  width  of  the  belt  is  quite  variable.  The  hills  are 
capped  with  the  sand  and  other  beds  of  the  driit,  but  the 
laminated  clays,  which  form  the  substratum  of  the  flat- 
woods,  are  to  be  seen  at  the  bases  of  most  of  them,  and  for 
several  miles  the  hills  have  much  the  same  characters  as 
the  flatwoods  themselves,  and  might  perhaps  with  propriety 
be  included  in  this  division. 

The  formation  upon  which  the  flatwoods  and  the  adjoin- 
ing hills  are  based  is  a  heavy,  dark-gray  laminated  clay  be- 
longing to  the  lower  or  lignitic  division  of  the  Tertiary. 
The  flatwoods  soil  proper  is  the  result  of  the  disintegration 
of  this  clay.  When  wet  by  the  rains,  this  clay  becomes  a 
tenacious,  grayish,  sticky  mass,  specked  with,  red,  ^hich  is 
in  texture  much  like  some  of  the  clay  of  the  prairie  hills, 
but,  unlike  that,  is  rather  deficient  in  lime. 

The  prevailing  tree  throughout  the  flatwoods  is  the  post 
oak,  of  long,  lank  habit,  but  the  short-leaf  pine,  and  in 
places  also  the  black-jack,  are  associated  with  it.  The  post- 
oak  soils  are  tolerably  well  suited  to  the  cotton-plant,  which 
grows  upon  them  to  the  height  of  three  or  four  feet,  and 
yields  from  600  to  800  pounds  of  seed  cotton  to  the  acre 
when  the  land  is  fresh.  From  their  texture  these  soils  are 
generally  difficult  to  cultivate.  There  seems  to  be  no  sub- 
soil, properly  speaking,  at  least  none  di£fering  essentially 
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from  the  soil,  which  continues,  without  material  change,  to 
a  depth  of  ten  or  fifteen  feet,  and  passes  gradually  into  the 
dark-gray  laminated  clay  above  spoken  ol  Two  analyses  of 
the  flatwoods  soils  or  clays  and  one  of  a  subsoil  have  been 
made. 

No.  25.  Post-oak  Flontioooda  aoU^  four  miles  west  of  Liv- 
ingston, Sumter  county,  collected  by  Dr.  R  D.  Webb- 
Depth,  ten  inches ;  vegetation,  chiefly  post-oak,  with  some 
red  oak,  hickory,  and  short-leaf  pine ;  color,  gray,  flecked 
with  red. 

No.  26.  Subsoil  of  the  above.  Depth,  ten  inches  to  four 
feet ;  color,  also  like  the  preceding. 

No.  98.  Post-oak  and  Flatioooda  day,  six  miles  south  of 
Linden,  Marengo  county.  Depth,  ten  inches;  vegetation, 
chiefly  post  oaks ;  color,  reddish-yellow,  spotted. 

FLATWOODS  SOILS  AND  SUBSOILS. 


Inaolnble  matter 

Soluble  silica 

Potash 

Soda 

Lime 

llagnesia 

Brown  oxide  of  manganese 

Peroxide  of  iron 

Alnmina 

Phosphoric  acid 

Snlphnric  acid 

Water  and  organic  matter. 

Total 

Hygroscopic  moisture. . . . 
absorbed  at 


SUKTKB  OOUMTT. 


Sou. 


No.  25. 


67.020) 
10.050  f 


77.070 

0.295 
0.125 
0.198 
0.610 
0.115 
6.643 
10.198 
0.212 
0.027 
5.031 


SubsoiL 


No.  26. 


79  662 
5.031 


100.424 


28  0." 


13.040 


84.693 

0.223 
0.059 
0.359 
0.596 
0.073 
7.711 
3.308 
0.072 
0.026 
2.356 


99.476 


12.841 


9.O.' 


MABBNOO   GO, 


Clay. 


No.  98. 


72.746 
8.926 


[81.673 

0.416 
0.112 
0.080 
0.691 
0.106 
12.406 
2.473 
0.103 
0.061 
1.906 


100.026 


8  0." 


13.941 


Of  the  three  analyses  above  given.  No.  98  is  perhaps  the 
most  characteristic;  the  others  come  from  near  the  vicinity 
of  the  prairie  region,  and  hence,  especially  the  subsoil  No. 
26,  have  rather  larger  percentages  of  lime.  The  potash  and 
phosphoric  acid  in  the  others  are  sufficient  in  quantity; 
lime  is  inadequate,  but  the  large  percentage  of  magnesia 
Qhown  by  all  is  noteworthy.    The  same  may  be  noticed  in 
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the  Mississippi  flatwoods  soils,  and  it  seems  to  be  character- 
istic. They  are  all  deficient  in  vegetable  matter,  which 
appears  to  be  a  capital  defect  in  all  the  flatwoods  soils 
analyzed.  The  addition  of  lime  and  the  plowing  under  of 
green  crops  and  deep  cultivation  are  at  once  suggested  as  a 
means  of  improvement  of  these  soils,  thorough  drainage 
being  first  of  all  necessary. 

THE  LIME-HILLS  OB  LOWEB-PKAIRIE  REGION. 

This  agricultural  division  embraces  portions  of  Choctaw, 
Washington,  Clarke,  Monroe,  Conecuh,  Covington,  Cren- 
shaw, and  Geneva  counties,  and  occupies  a  belt  which 
varies  greatly  in  width,  as  may  be  seen  by  referring  to  the 
map.  In  the  first-named  four  counties  these  prairie  spots 
are  more  nearly  continuous ;  in  the  others  they  appear,  only 
in  detached  bodies,  often  far  apart.  The  area  is  put  at 
1,250  square  miles. 

General  Charagtebs. — From  a  geological  point  of  view 
this  subdivision  includes  that  part  of  the  State  in  which  the 
calcareous  portions  of  the  Tertiary  formation  (especially 
the  upper  part  of  the  Claiborne  and  the  whole  of  the  Jack- 
son groups)  lie  at  or  near  the  surface.  Over  much  of  this 
territory  the  white  limestone  of  the  Yicksburg  group  is  a 
conspicuous  rock,  but  it  extends  also  southward  far  beyond 
the  limits  above  given,  without  producing  limy  or  prairie 
soils,  (a)  The  greater  part  of  this  area  has  the  characters 
of  the  brown-loam  uplands  or  of  the  pine  hills,  and  it  is 
only  in  the  first  and  second  bottom  and  on  the  summits  of 
the  lower  hills  that  the  limy  soils  are  to  any  extent  encoun- 
tered. The  prairie  or  limy  spots  are  interspersed  in  such 
a  manner  among  the  brown-loam  and  sandy  pine  lands  that 
nothing  short  of  a  detailed  map  could  show  their  actual 
occurrence.  The  tint  on  the  map  is  therefore  intended  to 
show  only  the  limits  between  which  this  kind  of  soil  occurs 
at  all. 

a  In  the  sequel  the  temi  "  white  limestone  "  is  asnally  made  to  include 
both  the  white  or  grayish  impure  limestone  of  the  Jackson  group  and  the 
commonly  purer  orbitoidal  limestone  of  the  Vioksburg  group.  This  use  of 
the  term  is  fully  ju9ti494  ^7  the  practice  of  the  country  where  these  rook« 
occur. 
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Unlike  the  prairie  region  of  the  Cretaceous,  there  is  in 
this  region  comparatively  little  level  land,  except  upon  some 
of  the  broadet  table-lands  with  brown-loam  soils.  These 
table-lands  break  off  toward  the  water-courses  in  a  series 
of  hills,  which  are  capped  with  pebbles  and  sand,  and 
which  are  clothed  with  a  growth  of  long-leaf  pine  and  black- 
jack oak.  Upon  the  table-lands  the  growth  is  long  and 
short-leaf  pine  and  the  usual  variety  of  upland  oaks. 

The  lower  hills,  as  before  stated,  have  here  and  there  the 
peculiar  black  calcareous  soil  which  gives  the  name  to  this 
region,  and  this  soil  extends  usually  to  the  bottom  lands  be- 
low, where  it  is,  however,  mostly  tempered  with  the  sandy 
washings  from  the  uplands.  The  black  prairie  soils  are 
generally  quite  fertile,  and  most  of  the  hillsides,  usually 
very  steep  where  it  occurs,  are  cleared  and  under  cultivation. 
In  its  general  features  the  country  made  by  these  rocks  is 
very  similar  to  the  hill-prairie  region  of  the  Cretaceous. 

In  Choctaw  and  Washington  counties,  near  the  line  of 
Mississippi,  the  lime-hills,  or  rather  the  prairie  lands,  are 
characteristic  and  numerous,  occupying  occasionally  mod- 
erately level  tracts  of  100  acres  or  more.  Toward  the  east, 
however,  they  diminish  in  frequency  and  continuous  extent, 
and  are  seen  no  farther  east  than  the  lower  part  of  Cren- 
shaw county,  except  a  small  tract  in  the  adjoining  lower  cor- 
ners of  Geneva  and  Henry ;  but  long  before  this  limit  is 
reached  the  country  bears  almost  exclusively  the  charac- 
ters of  the  long-leaf  pine  hills,  the  limy  soils  being  in  small, 
detached  bodies. 

Soils. — ^The  rock  which  gives  rise  to  the  peculiar  soils 
of  this  division  is  an  impure  argillaceous  limestone  or  cal- 
careous clay  stone,  bearing  often  a  considerable  resemblance 
to  the  Botten  Limestone  of  the  Cretaceous  formation,  as 
may  be  seen  by  reference  to  the  subjoined  analysis. 

No.  137.  Impure  argtUaceovs  limestone  (Jackson),  overlying 
the  shell  stratum  at  Claiborne,  Monroe  county. 

In  disintegrating  the  rock  it  yields  a  waxy,  gray  calca- 
reous clay  soil,  which  becomes  black  when  mixed  with  vege- 
table matter.  This  soil  is  stiff  and  difficult  to  cultivate,  but 
is  very  productive,  and  is  quite  similar  to  some  of  the  prai- 
rie soils  of  the  upper  prairie  region. 
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A  second  soil  variety  is  of  loose  texture  and  black  color, 
often  full  of  small  rounded  fragments  of  the  limestone,  some 
of  which  are  very  soft  and  crumble  easily  between  the 
fingers.  The  solid  limestone  is  usually  at  a  considerable 
depth  from  the  surface.  This  soil,  which  characterizes  the 
shell  prairies,  is  one  of  the  best  of  this  division,  and  rarely 
fails  to  yield  excellent  crops,  either  of  corn  or  cotton,  and 
when  fresh  will  produce  nearly  a  bale  of  the  latter  to  the 
acre.  Occasionally  loose  shells,  set  free  by  the  decay  of  the 
rock,  abound  in  the  soil,  and  it  is  not  uncommon  to  find 
masses  of  these  shells  agglomerated  into  a  compact  and 
hard  rock. 

A  specimen  of  this  variety  of  soil  from  Mr.  Bobert  A. 
Long's,  Sec.  9,  T.  8,  R  3  W.,  in  Washington  county,  was 
analyzed  with  the  following  result : 

No.  139.  Loose  black-sheU  prairie  «oi7,  Washington  county. 
Depth,  eight  inches;  vegetation,  dogwood,  white  and  black 
oaks,  sweet  gum,  ash,  short*leaf  pine,  yellow  wood,  and 
buckeye  bushes.  The  soil  is  loose,  black,  and  full  of  soft 
crumbling  fragments  of  limestone. 

DCPURE    ABOILLACEOnS    LIMESTONE,    AND  LOOSE  BLACK  SOIL  OF 

THE  UlCE-HILLS. 


Insoluble  matter 

Soluble  silica 

Potash 

Soda 

Lime , 

Magnesia 

Brown  oxide  of  manganese , 

Peroxide  of  iron 

Alumina , 

Phosphoric  acid 

Snlphnrio  acid 

Carbonic  acid 

Water  and  organic  matter . . . 


MONItOB  OOUMTT. 


Impnre  argillace^ 
ous  limestone. 


No.  137. 


Total 


Hygroscopic  moisture, 
absorbed  at 


28.394 
2.920 


31.314 

0.502 
0.077 

34.952 
0.743 
0.156 
1.798 
1.159 
0.096 
0.290 

27.471 
2.207 


100.765 


WASHINQTON 
COUNTY. 


Loose  black  soil. 


No.  139 


21.655 
1.754 


23.409 

0.553 

0.192 

29.195 

0.489 

0.113 

5.421 

5.155 

0.371 

0.462 

22.177 

1^.845 


100.382 


.6  C/ 


13.56 
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A  oomparison  of  the  above  with  the  specimen  of  limestone 
will  show  that  this  soil  is  hardly  anything  more  than  the 
disintegrated  limestone  enriched  with  vegetable  matter. 
The  potash  and  phosphoric  acid  are  much  above  the  aver- 
age, and  the  great  fertility  of  this  class  of  soil  is  easily  un- 
derstood. The  large  proportion  of  sulphuric  acid  suggests 
the  presence  of  gypsum,  which  is  not  uncommon  in  very 
many  of  the  soils  and  clays  of  this  region. 

A  third  variety  of  soil  common  in  this  region  is  a  mixed 
one,  resulting  from  the  reaction  of  the  limestone  upon  the 
red  loam,  which  in  places  overspreads  it.  This  is  a  stiff, 
waxy,  reddish  or  chocolate-colored  clayey  material,  difficult 
of  cultivation,  but  fertile,  and  in  most  respects  similar  to 
the  post-oak  prairie  soil  of  the  upper  prairie  region,  which 
it  resembles  not  only  in  its  mode  of  formation,  but  also  in 
its  timber,  which  is  mostly  post  oak,  associated  with  some 
short^leaf  pine,  hickory,  sweet  gum,  and  dogwood,  all  draped 
with  long  moss.  The  analysis  given  (No.  91)  will  show  ap- 
proximately the  composition  of  the  red-mixed  soiL 

A  large  proportion  of  the  soils  throughout  this  region,  as 
has  already  been  stated,  are  derived  from  the  superficial 
beds  of  drift  origin.  The  analyses  given  below  will  show 
their  general  character. 

No.  90.   Upland  hromn-ham  soil,  six  miles   north  of  Gos- 
port,  Clarke  county.    Depth,  10  inches ;  vegetation,   post^ 
red,  and  Spanish  oaks,  short  and  long-leaf  pine,  and  some 
hickory;  color,  brown. 

No.  91.  Underday  subsoil  of  No.  90.  Depth,  24  to  36 
inches ;  vegetation,  as  above ;  color,  yellowish-red. 

The  washings  from  the  uplands  often  produce  a  lastingly 
productive  soil,  and  this  variety  is  common  along  the  creeks 
of  Conecuh  county,  especially  Murder,  Bottle,  and  the 
tributaries  of  the  former. 

Nos!  89.  Murder  Greek  second-bottom  soil,  two  miles  west 
of  Evergreen,  Conecuh  county.  Depth,  12  inches ;  vegeta- 
tion, sweet  gum,  magnolia,  white  and  water  o^^ks^  shoat-leaf 
and  spruce  pines ;  color,  brownish-red. 
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BBOWN-LOAH  boils  and  X7NDERCLAY  OF  UME-HILL  KEQION< 


CliABXE  COmfTT. 

CONECUH  CO. 

• 

tJpland  brown- 
loam  Soil. 

Underclay 
Sub«Soil. 

Murder  Greek 

Second-bottom 

SoU. 

No.  90. 

No.  91. 

No.  89, 

Insoluble  matten 

87 .  753    Qrt  r%A(\ 
3.087)^-^" 
0.140 
0.010 
0.096 
0.066 
0.050 
1-999 
3.397 
0.120 
0.010 
3.080 

71.662)7-  .,. 
5.962  f^^-^^* 
0.350 
0.048 
0.326 
0.091 
0.133 
7.408 

^^^■^^191  462 
1.592  ^^.4t4 

Soluble  slliCA 

t^otaah 

0.140 

Boda 

0.016 

Lime 

0.094 

Ifagnefila 

Brown  oxide  of  manganese. . . 
Peroxide  of  iroti 

0.018 
0.078 
2.385 

Alumina. ... 

8.606i                 0.355 

Phosphorio  acid.4 

0.295 
0.080 
6.187 

0.122 

Balphnric  acid 

0.005 

Water  and  otganid  matter 

2.480 

Total 

99.808 

100.138 

100.155 

fi7f]:ro8copio  moisture 

absorbed  at 

2.895 
23  O.o 

14.380 
22  Co 

2.653 
34  Co 

Nos.  90  and  89  are  light  loam  soils  of  very  fair  qtialitji 
quite  similar  to  each  other,  and  are  not  materially  different 
from  the  soils  of  the  pine  lands  and  oak  and  pine  uplands, 
which  may  be  consulted  in  this  connection.  No.  91,  how- 
ever, comes  from  a  hillside  below  the  level  at  which  90  was 
taken,  where  the  sandy  surface  loam  had  been  removed  by 
Washing  rains,  and  in  it  we  see  the  material  which  forms  the 
soil  of  the  lime*hills.  Under  cultivation  this  would  become 
a  black-prairie  soil  of  great  fertility.  While  it  is  not  strictly 
a  soil  (having  been  taken  from  a  wash  several  feet  below  the 
surface),  the  analysis  gives  us  a  fair  idea  of  the  character  of 
the  soils  which  give  name  to  this  region  and  of  the  material 
to  which  the  deeper  roots  of  cotton  must  often  penetrate 
from  the  sandy  surface* 

THE  LONG-LEAF  PINE  EEGION. 

Li  the  region  of  the  oak  and  pine  uplands  the  sandy 
ridges  are  usually  timbered  with  long-leaf  pine,  while  the 
flat  table-lands  and  some  of  the  slopes  and  the  second  bot-* 
toms  have  the  characteristic  oak  and  hickory  growth,  with 
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which  some  short-leaf  pine  and  occasionally  long-leaf  pine 
are  associated.  As  we  go  southward  in  this  region  of  mixed 
growth  the  long-leaf  pine  becomes  more  prevalent,  and  is 
found  both  on  the  table-lands  and  in  the  low  grounds  at 
first  associated  with  the  upland  oaks,  but  farther  south 
occupying  the  ground  almost  entirely  in  company  with  the 
black-jack,  high-ground  willow,  and  turkey  oaks,  and  other 
trees,  which  are  at  home  only  upon  the  sandiest  soils.  At 
the  same  time  the  shrubby  undergrowth  gradually  disap-> 
pears  almost  entirely,  and  we  are  thus  ushered  into  the 
open  pine  woods.  Similarly  with  the  topography,  the  hills 
of  the  preceding  section  gradually  diminish  in  height  and 
abruptness,  and  the  country  becomes  undulating  or  rolling 
rather  than  hilly,  and  southward  sinks  away  into  the  flat 
lands  of  the  coast.  The  whole  area  of  the  long-leaf  pine 
region,  as  thus  limited,  is  about  7,790  square  miles.  The 
counties  included  are  named  below  under  the  three  sub- 
divisions, which  are  in  great  measure  based  upon  topo- 
graphical characters.    These  subdivisions  are : 

The  Long-leaf  Pine  Hills. 

The  Open,  Boiling  Pine  Woods,  with  Lime-sinks< 

The  Pine  Flats. 

LONG-LEAF  PINE  HILLS. 

tn  southeastern  Mississippi  the  pine  hills.  Which  charac- 
terize the  lower  part  of  that  State,  flatten  out  eastward 
toward  the  Alabama  line,  thus  forming  a  transition  into  our 
open,  rolling  pine  woods.  That  part  of  Washington  county 
to  which  the  deep-green  color  of  the  pine  hills  has  been 
given  on  the  map  does  not  differ  essentially  from  that  part 
which  is  designated  as  open  pine  woods,  except  in  being 
more  broken,  and  it  is  not  necessary  to  give  a  separate  ac- 
count of  its  agricultural  features,  which  are  the  same  as 
those  of  the  next  succeeding  division.  The  area  of  this 
pine  hills  or  transition  region,  which  is  altogether  in  Wash- 
ington county,  is  about  100  square  miles. 

BOLLINa  AND  OPEN  PINE-WOODS  AND  LIMS-SINK  REGION. 

This  region  includes  parts  of  the  following  countieeT: 
Washington,  Mobile,  Baldwin,  Olarke,  Monroe,  Conecuh, 
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Escambia,  Covington,  Coffee,  Geneva,  Dale,  and  Henry,  and 
embraces  an  area  of  6,570  square  miles. 

The  territory  here  included  is  underlaid  throughout  bj 
the  white  or  orbitoides  limestone  of  the  Upper  Eocene  or 
Yicksbui^  age«  The  limestone,  however,  is  in  great  meas* 
ure  covered  with  the  sands  and  loams  of  a  later  periods 
Where  this  rock  lies  above  the  drainage  level  (which  is  more 
particularly  the  case  in  the  southeastern  part  of  the  Btate^ 
where  the  influence  of  the  elevation  of  the  Florida  peninsula 
is  felt)  it  is  pitted  with  caverns  and  traversed  by  under* 
ground  passages.  The  falling-in  of  the  roofs  of  such  cav- 
erns causes  sinks  or  depressions,  which  are  sometimes  filled 
with  water,  forming  lakes  and  ponds,  and  the  subterranean 
waters,  flowing  through  the  channels  above  mentioned^ 
emerge  as  big  springs.  In  the  southwestern  part  of  the 
State  the  limestone  sinks  gradually  away  below  the  drain- 
age level,  and  its  influence  on  the  topography  is  compara- 
tively slight. 

The  prevailing  surface  material  throughout  the  whole  re* 
gion^  being  sandy  and  more  or  less  loose  and  porous,  quickly 
absorbs  the  waters  falling  upon  it,  and  the  formation  ol  deep 
gullies  has  thus  been  prevented,  and  the  face  of  the  country 
is  in  general  slightly  rolling,  with  no  great  differences  in 
elevation.  In  some  places,  especially  within  the  drainage 
areas  of  the  Chattahoochee  and  Alabama  rivers  and  in  the 
northern  part^  of  this  region,  the  admixture  of  red-clay  loam 
with  the  sands  brings  about  modifications  both  of  the  topog- 
raphy and  of  the  soils,  because  of  the  varying  degrees  of 
resistance  to  denudation  and  the  varying  qualities  of  the 
admixtures  of  the  two  materials. 

Upon  the  uplands  throughout  this  region  the  prevailing 
growth  is  the  longJeaf  pine,  associated  with  little  or  no  un- 
dergrowth, but  with  black-jack,  turkey,  and  high-ground 
willow  oaks,  and  some  hickories.  Upon  the  sterile  sandy 
ridges  the  growth  is  stunted,  and  scrubby  oaks  of  several 
species  are  associated  with  the  scrubby  pines.  The  head-' 
waters  of  the  streams  are  found  usually  in  slight  depres- 
sions and  swampy  tracts,  with  a  growth  of  magnolia,  bay, 
gum,  juniper,  short-leaf  pine,  water  oak,  etc.  The  open 
swamps  in  the  region  have  the  richest  and  most  varied  her- 
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baceous  flora,  some  characteristic  species  of  which  have 
been  given  on  page  292,  in  the  floral  list  prepared  bj  Dt* 
Charles  Mohr. 

The  absence  of  all  nnderbrash  in  many  of  the  pine  for^ 
ests  enables  one  to  see  for  great  distances  between  the 
stright  trunks  of  the  pines,  and  over  the  rolling  land  thus 
Unobstructed  bj  undergrowth  a  wagon  may  be  driven  in  any 
direction  without  following  any  beaten  track.  The  pines 
shade  the  ground  comparatively  little,  and  a  great  variety  of 
grasses  and  leguiminous  plants  flourish  and  give  sustenance 
to  herds  of  cattle  and  sheep.  This  region  cannot  be  called 
a  good  farming  country,  though  tolerably  fair  crops  are 
raised  in  the  more  favored  localities^  such  as  low  grounds. 
The  raising  of  cattle  gives  support  to  many  of  the  inhabi-* 
tants,  and  the  pines  to  many  more,  both  in  the  lumber  and 
the  turpentine  '^hich  they  yield. 

The  prevailing  soil  of  this  region,  as  has  already  been 
said,  is  sandy,  and  of  a  gray  or  ash  color.  In  the  better 
spots  the  color  is  a  dark  gray.  This  is  the  soil  of  the  better 
class  of  pine  lands,  and  its  composition  may  be  seen  from 
the  subjoined  analysis.  With  some  assistance  from  fertili- 
sers very  fair  crops  of  cotton  and  com  are  produced. 

No.  88.  Upland  pine-woods  aoU,  13  miles  east  of  Andalusia^ 
Covington  county.  Depth,  10  inches ;  vegetation,  long-leaf 
pine,  post,  Spanish,  black-jack,  and  high-ground  willoW 
oaks,  with  occasional  small  hickories ;  color,  brownish-gray^ 

UPLAND  PINK-WOODS  SOIL,   OOVlNOTON  OO0NTY. 


tnsolable  matter 

Soluble  silica 

Potash 

Soda 

Lime 

Magnesia 

Brown  oxide  of  manganese , 

Peroxide  of  iron , 

Alumina 

Phosphoric  acid 

Snlpnoric  acid 

Water  and  organic  matter. . 

Total 

Hydroscopic  moisture 

absorbed  at. .   


No.  88. 


90.815 


1.576  [^-^^ 


0.170 
0.036 
0.086 
0.032 
0.112 
1.143 
3.018 
0.111 
0.067 
2.772 


99.936 


2.558 
23. «C. 
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This,  considering  the  large  proportion  of  insoluble  mat- 
ter, is  a  fairly  good  soil,  though  it  is  deficient  in  lime  and 
magnesia.  It  resembles  in  composition  many  of  the  soils 
of  Florida. 

In  places,  especially  along  the  drainage  slopes  of  the  Ala* 
bama  and  Chattahoochee  rivers»  the  red  loam  occurs  as 
substratum  to  the  soils  and  subsoils,  and  frequently,  by  de- 
nudation, comes  to  form  the  surface.  In  this  way  quite  a 
variety  of  soils  is  produced,  but  they  do  not  differ  from  sim- 
ilar soils  of  the  brown-loam  uplands,  which  result  from  the 
same  admixtures.  Occasionally  the  underlying  limestone 
in  its  disintegration  is  mingled  with  the  surface  loam,  and 
there  results  then  a  red  limy  soil  of  great  fertility,  similar 
to  that  of  the  red-lime  lands  of  Jackson  county,  Florida. 
The  best  known  tract  of  this  kind  of  soil  occurs  along  the 
Chipola  river  in  Florida,  and  its  northern  extremity  reaches 
up  into  the  eastern  part  of  Q^neva  and  adjoining  part  of 
Henry  county,  Alabama.  Of  a  similar  nature  are  the  red 
limy  soils  of  the  lowlands  of  Murder  and  Bottle  creeks,  in 
Conecuh  county,  which  have  been  spoken  of  before  in  con- 
nection with  the  lime-hills  region,  to  which  they  are  con- 
tiguous. 

The  bottom  lands  of  this  region  have,  as  a  rule,  light 
sandy  but  productive  soils,  which  vary  in  quality  with  those 
of  the  uplands  adjoining.  The  usual  growth  in  the  bottom 
lands  consists  of  magnolia,  bay,  ti-ti,  sweet-leaf,  juniper, 
star  anise,  laurel,  sweet  shrub,  etc 

THE  PINE  FLATS. 

Toward  the  Oulf  coast  the  rolling  pine  lands  sink  away 
into  low  pine  barrens,  in  which  the  tree-growth  consists  of 
the  long-leaf  pine  and  the  so-called  Cuban  pine,  and  with 
these  a  smaller  growth  of  several  species  of  ilex,  eta  The 
low,  wet  margins  of  ponds  support  a  varied  and  beautiful 
herbaceous  growth,-  consisting  of  Sarraoeniaa^  droseras^ 
Caieahy^a  lUy,  and  a  number  qf  others  mentioned  in  the  list 
of  plants.  The  soil  here  is  sandy  and  sour,  little  suited  to 
cultivation,  and  cotton  is  not  planted.  The  settlements  are 
mostly  confined  to  the  vicinity  of  the  streams. 
19 
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The  coast  plain  and  the  islands  oS  the  coast  have  gener* 
ally  a  soil  of  drifting  sands,  destitute  of  timber,  but  sup^ 
porting  a  few  characteristic  shrubs  and  lesser  plants.  The 
pine  flats  are  limited  to  the  lower  parts  of  Mobile  and 
Baldwin  counties  as  a  body,  but  low  pine  barrens  of  very 
similar  nature  are  seen  further  inland  The  area  is  put  at 
1,120  square  milesr 

ALLtJVlAI>  BEGIOK 

This  includes  the  alluvial  region  of  Mobile  river  and  the 
saline  marshes  of  the  coast,  and  embraces  parts  of  Wash- 
ington, Mobile  and  Baldwin  counties,  comprising  an  area  of 
some  130  square  miles. 

AUiUVIUM  or  MOKLE  BIVER, 

Below  the  junction  of  the  Alabama  and  Tomlngbee  rivers^ 
the  waters  of  these  streams  reach  the  bay  of  Mobile  by 
S3veral  channels^  the  principal  of  which  is  the  Mobile  river, 
but  the  Tensas  and  Middle  rivers  and  others  diverge  from 
the  main  stream,  and  form  a  kind  of  delta  region,  low,  flat» 
and  subject  to  overflow,  generally  covered  with  a  growth  of 
cypress.  Near  the  bay  this  swamp  assumes  the  character 
rather  of  a  marsh,  in  which  the  courses  of  the  streams  are 
often  nearly  indistinguishable.  These  swamps  are  unculti- 
vated, and  have  in  drier  spots,  besides  the  cypress,  tupelo 
gum  and  several  species  of  poplar,  elms,  paln^tto,  etc. 

SALIME  MABSHES  OF  THE  OOAOT. 

These  are  only  found  in  the  counties  of  Mobile  and 
Baldwin.  They  are  without  timber,  but  have  a  herbaceous 
growth  chiefly  of  rushes  and  sedges,  which  is  characteristic. 
These  plants  are  enumerated  in  the  list  referred  to.  The 
muck  of  decayed  vegetable  matter  from  the  marshes  may 
often  be  applied  with  profit  to  the  sandy  soils  which  adjoin 
them,  and  the  marshes  themselves  in  other  States  have 
sometimes  been  reclaimed  for  cultivation.  The  area  of  sea- 
marsh  in  Alabama,  on  account  of  comparatively  limited  ex- 
tent of  coast,  is  necessarily  small,  and  few,  if  any,  attempts 
have  been  made  toward  reclamation. 
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LIST  OF  TREES  AND  PLANTS  CHARACTERISTIC 
OF  EACH  REGION  OF  THE  STATE. 

The  following  is  a  list,  with  botanical  and  common  nameSi 
of  some  of  the  most  important  and  characteristic  trees  and 
lesser  plants  of  the  various  agricultural  regions  of  the 
State,  prepared  by  Dr.  Charles  Mohr,  of  Mobile : 

L  Lower  Pim  Region,  or  Coast  Pine  Belt,  including — 
cu  The  maritime  plan,  with  saline  marshes  and  flats,  and 
dunes  of  drifting  sands  on  the  islands  near  the  cocLst  and 
on  the  sea-shore:  Shrubs  and  trees— Quercus  virens  (live 
oak),  var.  maritima  and  Q.  Phdloa  (willow  oak),  var.  arenaria 
Quercm  virens  being  the  typical  form  on  the  inlets  and 
bayous  with  higher  banks  and  a  more  retentive  soil ;  Vitis 
incisa,  bacharis  hcilimifolia,  I/ydum  Garolinianum,  Yucca  aJm- 
folia;.  Herbs — Chenopodium  Boscianum,  Chenopodina  fnariti-- 
ma,  Salsola  Kali,  Sesuvium  porttdacastrum,  Batatas  maritima, 
Ipomcea  Pes^Caprce,  Cyperus  Le  Contei,  Unicla  panicvloia, 
Panicum  repens.  In  the  saline  or  brackish  marshes :  JSoo* 
charis  halimi/olia,  Myrica  cerifera  (candleberry),  Fimbristylis 
spadicea,  var.  castanea;  Juncus  Bcemerianus,  Triglochin  trian^ 
drum,  Scirpus  m^aritimus  (rush),  8,  pungens,  Brizopyrm  spio- 
atum,  Staiice  Cardiniana,  Gerardia  maritime,  Borrichia/rU" 
tescens,  Ipomcea  sagitti/olia,  Batis  maritime,  SaUcornio  am- 
bigua  (samphire),  CakUe  cequaJis. 

b.  Open,  grassy  river  swamps  and  wooded  alluvial  bot- 
toms, more  or  less  inundated :  Open  river  swamps — Zizania 
aquatica  (wild  rice),  Scirpus  lacustris  (round  rush),  Phrag-- 
mites  communis  (reed),  Panicum  virgafum.  Sedges — Rhyn- 
chospora,  several  species ;  Chmdium,  Carex  riparia,  Cyperus 
stenolepis,  C.  Michauxianm,  C  artictdafiis,  C  haspan,  C  virens, 
several  species  of  Sagiffaria  (arrow-head),  Cicuta  maculxita 
(water  hemlock),  Cacallu  lanceolcUa,  G^erardia  purpurea,  var. 
/asicvlatas;  Aster  flexuosus.  A,  divaricatus,  Sdidago  semper^ 
virens  (golden  rod),  S.  lanceolata.  Hibiscus  Moscheutos,  Koste^ 
letzkya  Virginica,  Lythrum  lirveare.  Shrubs — Persea  Cardi- 
niana, var.  palustris  (red  bay);  Myrica  cerifera,  Sdlix  nigra, 
Baccharis  kalimifdia,.     Trees    (forest  swamps) — Taxodium 
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distichumy  the  variety  yielding  the  red  cypress  lumber^ 
Nyssa  unifloray  or  tupelo  gum ;  Poptdus  IteterophyUa^  P.  num- 
tlifera  (cotton-wood),  Fraxinus  viridis  (ash),  F,  flatycarpaf 
Persea  pcdvstrisj  Carya  aquatioa  (hickory) ;  Quercus  aquatica 
(water-oak),  Ulmus  (data  (wahoo),  U.  Americana  (elm),  Ca^^ 
ialpa  bi^nonioidea^  Sabal  Adansonii  (dwarf  palmetto).  Ilex 
epojca  (holly),  /.  decidua. 

c.  Low  flat  pine  barrens,  or  pine  meadows :  Pinua  cvben- 
sis  {P.  EUiotfiiy  pine-pitch),  P.  australis  (long-leaf  pine),. 
Ilex  glabra  (gallberry),  L  CoAsine  (yaupon),  Sarracenia 
(pitcher-plants)  of  several  species,  Drosera  fiU/ormis^  D, 
brem/dia  (sundews),  Dichromena  leucocephala  (white  star- 
grass),  Eriocavlon,  several  species  (pipeworts),  Lachmirdhes 
tindoria,  Aletris  aiirea  and  A.  farinosay  Sahbatia  gracilis  and 
8.  gentianoides  (American  centaury),  Tofiddia  pvbeTiSy  Liliura 
Caieabceij  Zygadenvs  glaberrimuSj  'Rhynchospora  in  numerous 
species,  largely  prevailing  with  Sderia  oliganthaf  S,  EUiottii, 
and  S.  Michauxii ;  Aristuia  spicata,  Ctenium  AmericanuMr 
Paspalum  racemtiLosum  and  P,  purpurascenSj  Panicnm  verru-- 
cosuniy  P.  microcarporiy  and  P,  ignoratiim  ;  Arvdropogon  tener^ 
A.  VirginicuSy  A,  macrouruSy  and  A.  scopariua  (broom-sedge)  p 
Erianthus  alopecuroidea,  GratioUi  pilosa,  Pinguictda  lutea, 
Chaptalia  iomeniosa,  Bartonia  veni/jy  Leptopoda  fiinbriata  and 
Ly  brevifdioy  Hdiardhvs  heterophyUtiSy  Bigdouia  nudatn,  Erig- 
eron  vemumy  several  species  of  Eupatoriumy  Aster  durnostis, 
Liatris  odoratissima  (vanilla  plant),  L,  graminifdioy  and  L. 
spicata ;  Carphephonis  Pseudo-IAatriSy  several  species  of 
Lvdwigiay  Pdygala  ramosa,  P.  cymosa^  P,  criiciatay  P.  Chap- 
mnniiy  and  P.  Hookerii ;  Linum  rigiduniy  Hibiscus  acvleatvSy 
Hypericum  cisti/dium,  H,  myrtifoliximj  and  Hf^iscicvJatum^ 

d.  The  evergreen  glades  of  the  hummock  lands  and 
wooded  bottoms,  more  or  less  sphagnous,  with  the  open 
swamp  bordering  upon  them :  Trees  and  shrabs — Magndia 
grandiflora  (bull  bay),  M.  glauca  (bay),  Persea  Cardiniana 
and  its  variety  palttsfrisy  Nyssa  Carolinianay  Cliffonia  ligus- 
trina  (the  ti-ti),  Olea  Aitieriainay  Tymplocos  tindoria  (sweet- 
leaf),  Calycanihus  Iwuigalus  (sweet  shrub),  Myrica.  inodora, 
Cupressm  thyoideSy  or  juniper,  Pinus  EUiottii,  P,  Tcvrla  (lob- 
lolly pine),  Qmrcus  aquatica  (water  oak),  Oxydendrum  arbo- 
reumy  or  sour- wood,   Zaivthoxylum   C  lava-Herculis  (prickly 
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ash),  lUicium  Floridanum  (star  anise),  Ilex  coriaceay  L  Cos- 
sine  (paupon),  L  ambigua,  I.  Daliooriy  Mhvs  venenata  (poison 
elder),  Vaccinium  virgatum  and  K  myrsinites  (huckleberries), 
Halesia  diptera  (snow-drop  tree),  CyriUa  recemijloray  Bumdia 
lanuginosd.  In  the  open  swamps :  Sarracenia  rubra,  S.Jtava,  S, 
Drummomdii,  8.  Psittacina  (pitcher-plants),  Sabbafia  macro- 
phyUa,  Asdepias  pauperada  (marsh  milkweed),  Tiedemannia 
teretifdiay  Lophida  aurea,  Calopogon  ptdchdl^is,  Pogonia  (sev- 
eral species),  Xyris,  and  most  of  the  plants  mentioned  above 
as  inhabiting  the  bogs  of  the  pine  meadows ;  Rhynchospora 
(several  species),  Paspalum  prcecox^  Panicum  ffibbum,  P,  Cur-- 
tisiij  P.  virgatum,  and  P.  prdiferum,  RotbceUia  rugosa.  As 
taking  possession  of  the  waste  lands,  or  the  cultivated  soils, 
the  following  are  to  be  mentioned :  Cyperus  rotundus  (nut- 
grass),  C  repenSy  C  BcMwinii,  Panicum  sangmmxde,  or  crab- 
grass,  Cynodon  Dadylon  (Bermuda  grass),  several  trouble- 
some bind-weeds,  such  as  Ipomcea  commutata  and  /.  lacunosa 
(morning-glory),  Sesbaniq  macrocarpa  and  vesicaria. 

e.  The  rolling  pine  lands,  covered  with  forests  of  Pinus 
australis,  and  almost  devoid  of  undergrowth :  Quercus  cine- 
rea  (narrow-leaf  black-jack  or  high-ground  willow  oak),  Q, 
nigra  (broad-leaf  black-jack,  or  simply  black-jack),  Q, 
Cateshod  (fork-leaf  black-jack,  turkey  oak),  Carya  tomentosa 
(mockernut  hickory),  Ceratida  ericoides,  Sabal  serrulata  (saw 
palmetto),  Asimina  parviflora  (dwarf  papaw),  Zucca  flamen^ 
tosa  (bear-grass),  several  species  of  Rhynchospora  preferring 
a  sandy,  dry  soil,  such  as  R,  Grayii,  R,  compressa,  etc.  Of 
grasses ;  Danthonia  sericea,  Aristida  lanata,  Spordbdus  jun- 
cevs,  Eatonia  Jiliformis,  PaspcAum  racemidosum,  P,  Flori- 
danum, Panicum  ru/um,  P.  depauperatum  and  P.  dichotomum, 
in  varieties ;  Andropogon  Elliottii  and  A.  scoparivs  (broom- 
sedge),  Sorghum  nutans,  Breweria  humiatrata,  Rhynchosia 
tomentosa  in  ail  its  varieties,  R»  galactioidea,  Lupinus  difusus 
and  L.  viUosus,  Gcdactia  aessiflora,  Rhexia  glabdla  (deer- 
tongue),  Chrysohalanua,  cbUmgifdius,  Apium  divaricatum, 
Tetragonotheca  hdianthoides  Vemonia  angustifolia  (iron-weed), 
Sericocarpus  torti/olius,  Liatris  elegans,  L.  squarrosa  (rattle- 
snakes' master),  Hdianthus  rp/d,vla  Coreopsis  seni/olia.  Aster 
adnatus  and  A.  patens,  GaUlardia  lanceolata,  Eupatorium 
aromaticum,  Asdepias  Michauxii  and  A.  ampUxicavlis  (milk- 
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weeds),  Sahbatia  brachiata  (centaury),  Gerardia  Plvkenetii, 
0.  Skinneriaiia^  RueRia  ciliosa,  Kalmia  hirsuta^  Buchnera 
ehngata. 

Among  the  weeds  of  the  fields  and  gardens  are  prominent 
Hwhardsonia  scabra^  or  Mexican  or  Florida  clover.  Cassia 
nictitanSy  Pdypremum  procumhenSy  Ambrosia  artemisicefdia 
(hogweed),  and  Erigeron  Philadelphicum  (rag-weed),  Panicum 
sanguinak  (crab-grass). 

IL  Region  of  mixed  tree  growth^  or  upper  pine  region^ 
including — 

a  The  lowland,  with  its  heavily- wooded  river  valleys  and 
creek  bottoms.  Predominating  trees :  Pinua  austraiisy  P. 
glabra  (spruce  pine),  P.  Tceda^  Cupressus  thyoides  (white 
cedar),  Quercua  Miehauxiiy  Nutt.  (swamp  chestnut  oak,  Q. 
Priniis  bicolor  of  Michx.)>  Q.  lyrata  (overcup  oak),  Q.  alba 
(white  oak),  Q.falcaJta  (Spanish  oak),  Q.  rubra  (red  oak),  Q. 
aquatica  (water  oak),  Carya  alba  (shell-bark  hickory),  C.  to- 
mentosa  (mockernut),  C,  abitatica  (Water  bitternut),  C.  porcina 
(pig  nut),  Cellis  Mississippiennsia  (hackberry),  Planera  aqua- 
iicay  Platanus  occidentalis  (sycamore),  Ulmus  Americana  and 
U.  alatay  Peraea  Caroliniana,  Fra^nus  Americana  (white  ash), 
Acer  rvbrum  (red  or  swamp  maple),  Negundo  aceroides  (ash- 
leaf  maple),  Prunus  Americana  (red  plum),  TUia  Americana 
(basswood,  linden),  Liquidambar  styrabiflua  (sweet  gam), 
Okditschia  triacanthus  (honey-locust),  Ilex  opaca  (holly), 
Magndia  grandi/lora,  M.  acuminata,  M,  macrophyJla  (large-leaf 
bay),  M.  Fraseri  (umbrella  trees,  cucumber  trees),  Bumelia 
lycioideSy  Rhamnus  Caroliniana  (buckthorn),  Cratosgua  spa- 
thulata,  0.  apii/dia,  and  G.aeativalia{hskWB),  lUicium  Florida- 
num  (star  anise),  and  Gatalpa  bignonioidea. 

b.  Uplands  and  so-called  wooded  prairies  or  post-oak  flat- 
woods  :  Quercua  tinctoria  (black-oak),  Q.  obtuailoba  (post  oak), 
Q.  nigra  (black-jack).  Q.falcata  (Spanish  oak),  Q.  rubra  (red 
oak),  Carya  tomentosa,  C.  amara  (bitternut),  C.  porcina,  Oa- 
trya  Virginica  (hop  hornbean),  Caatanea  pumila  (chincapin), 
^aculua  parviflora  (buckeye),  Tholictrum  aneTnenoidea,  var. 
debUe,  Hepatica  triloba  (liver  leaf).  Ranunculus  abortivua,  Zan- 
thorhiza  apii/olia  (yellow  root),  Calycocarpum  Lyonii,  Viola 
pedata,  var.  bicdor,  Hypericum  galioidea  (in  swamps),  SteUaria 
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ptibera^  Silene  Virginica,  Sida  EUiottii,  Habenaria  tiideniaia^ 

Oeranium  ma^cvlatum,  Hydrangea  arborescem,  H.  qtiercifolia 

(seven  bark),  Philadephm  grandi/lortis,  Stokesia  cyanea,  CaUir- 

rhce  PapaveVt  Calamintha   Garolinianay  Onoamodium    Virgin- 

ianum  and  0.  Carolinianumy  PhacdiapiLaiUa,  Phloc  paniculata, 

Bubbaitia  chloroides,  Aoeraiea  paniculaia,  Ariatolochia  tometUosa 

(tobacco-pipe),  and  Ghmolobus  hirsidus.    Many  of  the  grasses 

which  are  common  in  the  region   below  occur  also   here : 

Uniola  lati/olia^   Bromus  cUiatua^  ArrhencUherum  avena^um, 

Poaflexuoaa,    As  weeds,  besides  those  above  mentioned,  the 

following  are  common  :    Xanthium  strumarium  (cocklf^bur), 

Bidens  bipinaia  (Spanish  needles),  Polygonum^  several  species 

(smartweed),  all  growing  in  low  rich  spots  ;  AmaranJtvs  chlo- 

roatachys^  A.  hybridus,  and  A.  apinosua  (careless  weeds),  Por^ 

ttdaca  cberacea  (purslane),  Lepidium  Virginicum  (pepper  cress) 

Spectdaria  per/oliata,  several  species  of  Cerastium  and  Stdla- 

ria  (chickweeds),  Marnia  CotvUa  (dog  fennel),  Hdenium  an- 

auatifdium  (bitter-weed),  and  several^species  of  Bubua  (black- 
berry or  bramble). 

m.     The  Creiacenua  ptain^  with  the  so-called  bald  and 
wooded  prairies  of  the  black  belt. 

The  growth  is  mostly  the  same  as  that  of  the  division  • 
adjoining  it  below.     Quercua  Phdlm  is  here  found  more  fre- 
quently and  in  its  best  devlopment. 

This  region  is  bounded  on  the  north  by  the  interior  long- 
leaf  pine  region  of  the  central  drift  belt.  Many  of  the  trees 
and  shrubs,  such  as  lUicium  Floridanum  and  Magnolia  grand- 
iflora,  occur  here,  finding  their  northern  limit.  The  flora  of 
the  prairies  is  similar  to  that  of  the  grassy  plains  of  the 
northwestern  States  east  of  the  Mississippi,  with  coarse 
SUphium^  or  rosin-weed  (8.  lajdniatum^  and  8.  Icevigattim)^ 
Budbeckia  triloba^  late  Hdianthi  (sunflowers),  such  as  H. 
atrorubena^  H.  mdHia^  H.  tomentoaua^  with  others;  Lepachia 
pinncUa,  PetaJoatemon  candidum,  and  P.  carneum  ;  8chrankia 
uncinnata^  Deamanthtia  brachylobua^  in  swamps ;  Brunnichia 
cirrhoaa^  Hibiacua  inoanua^  Gaoalia  ovata^  in  copses  and  wood- 
ed banks  ;  Pycnantkemum  linifdium^  Penatemon  digtialis.  Of 
shrubs,  Prunua  umbeUcUa.  Among  the  grasses  Paapalum  dia- 
tichum  and  the  crab-grass  (Panioum  aanguinale)  are  trouble- 
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some  weeds  ia  the  ootton-fields  of  the  black  lands ;  also  the 
various  species  of  Gixsaia — occidentafis^  obtu^i/olia  and  Mari' 
landica, 

IV. — The  Mountain  region  of  Njrlh  Alabama  to  the  valley 
of  the  Tennessee  river,  inclading  the  oak  forests  of  the  meta- 
morphic  region.  In  these  Quercus  rubra^  Q.  hnc/aria,  and 
Q.  falcata  greatly  predominate. 

On  the  high  lands  or  extensive  table-lands  of  the  Carbon- 
iferous sandstone  the  following    trees   are  found:    Pinua 
avstralia  (in  patches),  P.  mitia  (short-leaf  pine),   P.   Tceda 
(loblolly  pine),  P.  inops  (here  called  mountain  pine),  Qitercua 
ooocinea  (scarlet  oak),  Q.  Prinua,  (the  mountain  or  tan-bark 
oak),  Q.  MuMenbergiif  Q.  nigra^  Q.  rubra^  Q.  obtusiloha^  with 
CkuAanea  veaoa,  var.  Americana  (the  chestnut),  more  or  less 
stunted  hickories  and  poplars,  and  the  very  common  Oxyden- 
drum  arboreum^  Assalea  nudiflora  in  several  forms,  Magnolia 
acuminata  and  M.  oordata^  the  butternut  (Juglana  cinerea). 
Magnolia  umbrella,  and  M.  macrophylla  take  to  the  richer 
slopes  and  valleys,  along  with  Tilia  heterophylla  And  T,  Amer^ 
icana  (the  basswoods  or  lindens),  Ulmua/idua  (slippery  elm), 
poplar  (Liriodendron),  black  walnut  (Juglane  nigra),  and  Ilex 
'  moUia, 

Herbs  and  shrubs:  Ddphinium  azureum  and  D.  uncin-- 
natum,  Sanguinaria  Ganadenais  (blood-root),  Dentaria  (several 
species),  Thalictrum  dioicum,  T.  davaium,  Viola  blanda,  V, 
oanina,  var.  aylveatria,  V,  piibeaoena,  Hypericum  aureum.  Arena- 
ria  patula,  Silene  regia,  Pdygala  Boykinii,  Boaa  lucida  (wild 
rose),  Pyrus  coronaria  (crab-apple),  Oalycanthua  Jloridua 
(sweet  shrub),  Neviuaia  Alabamenaia,  Oroten  Alabamenaia,  8e- 
dum  Nevii,  S.  ptdoheUum,  Heuchera  Americana  (alum-root), 
Saxifraga  Virginienaia,  Tiardla  oordifdia.  Hydrangea  radiaJla^ 
Serioocarpua  conizoidea.  Aster  Shortii,  Sdidago  Curtiaii  and  8. 
ampkxicaulia,  Silpkium  oompoaitum,  Parthenium  intergri/dium, 
Biidbechia  mdlia,  Phacelia  bipinnatifida,  Phlox  divaricata, 
SHene,  rotundtfdia,  and  Campanula  divarioata. 

Upon  the  limestone  belts  of  the  valleys  and  the  slopes 
bordering  on  them  are  found  groves  of  red  cedar  {Juniperua 
Virginiana),  and  on  deep  rich  soils  large  poplars  {lArioden- 
dron),  black  wi^lQut,  ash,  and  white  oaks.    In  the  badin  of 
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the  Tennessee  river  are  found,  of  forest  trees,  all  those  of  a 
more  northern  range  mentioned  before,  together  with  shrubs 
or  small  trees  like  the  ^ttculus  glabra  and  Jlava,  Fraxintis 
qtuxdrangtdata,  Rhus  cotinoidea,  and  Forentiera  acuminata. 
Black  walnut,  poplars,  white  hickory,  and  white  ash  are  most 
frequent. 

EEMAEKS  ON  COTTON  PEODUCTION  m  ALABAMA. 

[The  weight  of  the  bale,  as  nsed  in  this  report  asd  in  the  tables,  is  475 
poands,  and  in  aU  the  disonssions  and  comparisons  the  proportion  of  lint 
or  fiber  to  seed-cotton  is  assumed  to  be  as  1  to  3.] 

In  total  production  in  the  United  States  Alabama  stands 
No.  4,  being  below  Mississippi,  Georgia,  and  Texas ;  and  in 
product  per  square  mile  Alabama  also  occupies  the  fourth 
place,  producing  .13.3  bales  to  the  square  mile,  below  Mis- 
sissippi with  20.7  bales.  South  Carolina  with  17,  and  Geor- 
gia with  13.8. 

Some  of  the  most  prominent  facts  connected  with  the  pro- 
duction of  cotton  in  Alabama  are  set  forth  in  the  results  of 
the  enumeration  presented  in  tabular  form  below.  From 
these  tables  certain  inferences  may  be  drawn  which  are  of 
interest,  as  showing  where  the  cotton  is  produced,  by  whom, 
and  what  effect  the  continuous  cultivation  of  cotton  has 
upon  the  fertility  of  the  soil. 
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Banner  Counties  of  the  State. — ^As  regards  total  pro- 
duction— Dallas,  33,534  bales;  as  regards  product  per  acre 
(omitting  those  whose  product  is  less  than  100  bales) — ^Bald- 
win, 0.461  bales ;  as  regards  percentage  of  tilled  land  in  cot- 
ton— Bussell,  61  per  cent;  as  regards  cotton  acreage  per 
square  mile — Montgomery,  152  acres ;  as  regards  bales  per 
square  mile — Montgomery,  43  bales. 

Area|  of  Greatest  Production. — The  statistical  map 
accompanying  this  report  shows  in  each  region  the  percent- 
age of  the  total  area  planted  in  cotton  ;  and  since  the  differ- 
ences in  product  per  acre  in  the  several  agricultural  regions 
are  comparatively  slight,  this  map  shows  also  approximately 
the  percentage  of  the  whole  crop  produced  in  each  region- 

Upon  examination  of  this  map,  or  of  the  statistical  tables 
given  on  pages  298,  299,  we  see  that  the  Central  prairie  re- 
gion produces  40  per  cent  of  the  entire  cotton  crop  of  the 
State,  the  Oak,  hickory,  and  long-leaf  pine  region  17  per 
cent,  the  Tennessee  Valley  12  per  cent.,  the  Metamorphic 
10  per  cent,  the  Coosa  Valley  eight  per  cent.,  the  Gravelly 
Hills  five  per  cent,  the  Short-leaf  pine  uplands  four  per 
cent,  the  Coal-measures  region  three  per  cent.,  and  the 
Long-leaf  pine  region  less  than  one  per  cent  But  these 
relations  will  be  much  more  clearly  shown  if  we  take  into 
consideration  also  the  relative  areas  of  these  regions  and 
rate  them  according  to  the  number  of  bales  to  the  square 
mile.     The  several  regions  will  then  rank  as  follows : 

Bales  to  the 
sqnare  mile. 

1.  Central  Prairie  region 30 

2.  Metamorphic  region 16 

3.  Tennessee  Valley  region 15 

4.  Coosa  Valley  region 13 

5.  Oak,  Hickory,  and  Long-leaf  Pine  region 13 

6.  Oak,  Hickory,  and  Short-leaf  Pine  region 9 

7.  GraveUy  HiUs 9 

8.  Coal  Measores 4 

9.  Long-leaf  Pine  region 1 

By  this  arrangement  we  are  able  to  recognize  three  well- 
defined  areas  of  large  production  in  the  State.  These  are: 
1,  the  Central  cotton  belt;  2,  the  Tennessee  Valley;  3,  the 
Coosa  Valley.    The  first  of  these  areas  produces  at  least 
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60  per  cent,  of  the  cotton  crop ;  the  second,  12  per  ceni; 
the  third,  eight  per  cent;  while  the  remaining  20  per  cent 
is  produced  by  the  rest  of  the  State. 

The  nucleus  of  the  Central  cotton  belt  is  composed  of  the 
12  counties  of  prairie  region,  together  with  Chambers  and 
Lee  counties  and  the  southern  portion  of  Tallapoosa  county 
of  the  Metamorphic  region.  On  each  side  of  this  nucleus 
there  is  a  margin  consisting  of  the  adjacent  portions  of  the 
counties  of  the  Short-leaf  pine  uplands  and  Ghrayelly  Hills 
on  the  north,  and  of  the  Oak,  Hickory,  and  Long^leaf  Pine 
Uplands  on  the  south,  in  which  the  cotton  production  as- 
sumes nearly  as  great  proportions  as  in  the  Frairie  belt 
itself.  In  this  way  are  included  the  southern  parts  of  Pick-> 
ens,  Tuscaloosa,  Autauga,  and  Elmore  counties,  and  the 
northern  parts  of  Wilcox,  Butler,  Crenshaw,  Fike,  and 
Henry  counties. 

The  width  of  this  Central  cotton  belt  across  the  State  is 
not  much  less  than  75  miles,  and  the  cotton  production 
throughout  the  area  thus  defined  is  20  bales  and  upward  to 
the  square  mile. 

Of  the  counties  which  form  the  nucleus  of  the  Central 
cotton  belt  Dallas  has  the  largest  total  production,  because 
of  its  greater  area ;  but  if  we  take  into  account  the  diiSer' 
ences  of  area,  Montgomery  occupies  the  first  place,  pro^ 
ducing  43  bales  to  the  square  mile.  After  Montgomery 
come  Lowndes  with  40  bales,  Dallas  and  Bullock  with  34 
each,  Chambers  with  32,  and  so  on  down  the  list,  ending 
with  Tallapoosa,  which  has  17  bales  to  the  square  mile.  It 
will  be  seen  by  reference  to  the  tables  that  some  of  the 
marginal  counties  of  this  Central  belt  show  a  3rield  for  the 
whole  county  of  20  bales  and  upward  to  the  square  mile, 
which  would,  of  course,  bring  up  the  yield  of  the  portion 
of  the  county  actually  embraced  in  the  Central  region. 

The  second  well-marked  area  of  large  production  is  found 
in  the  Tennessee  Valley,  with  its  greatest  intensity  along 
the  immediate  valley  of  the  river,  and  the  relative  import- 
ance of  the  several  counties  here  included  in  the  produc- 
tion of  cotton  may  be  approximately  measured  by  the  rela- 
tive proportion  of  the  red  or  valley  lands  in  the  area  of 
each.    Applying  the  test  of  area  devoted  to  cotton,  we  find 
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that  the  counties  rank  as  follows :  Madison,  Limestone^ 
Lawrence,  Lauderdale,  Colbert,  Jackson,  Morgan,  and  Franks 
lin ;  but  in  eliminating  the  disturbing  influence  of  difference 
in  area,  and  taking  account  also  of  the  product  per  acre, 
their  rank  as  regards  the  number  of  bales  to  the  square 
mile  becomes :  Limestone,  Madison,  Lawrence,  Colbert, 
Lauderdale,  Morgan,  Jackson,  and  Franklin.  Of  these 
counties  only  the  first  two  produce  over  20  bales  to  the 
square  mile. 

The  third  large  cotton-producing  area  is  the  Coosa  Valley* 
In  actual  production  to  the  square  mile  this  falls  behind  the 
other  two  regions,  being  13  bales,  while  that  of  the  Tennes- 
see Valley  is  15,  and  that  of  the  Central  cotton  belt  20  bales 
and  upward.  Both  in  total  production  and  in  cotton  acre- 
age, and  especially  in  the  number  of  bales  to  the  acre,  the 
counties  of  this  region  fall  behind  those  of  the  two  preced- 
ing. Talladega  county  stands  first,  with  18  bales  to  the 
square  mile ;  then  come  Calhoun,  Cherokee,  Etowah,  Saint 
Clair,  and  lastly  Shelby,  with  nine  bales. 

We  have  thus  seen  where  the  great  proportion  of  the  cot- 
ton crop  of  Alabama,  80  per  cent.,  is  produced.  As  regards 
the  rest  of  the  State  not  much  more  need  be  said,  except 
concerning  the  Coal  Measures  and  the  Long-leaf  Pine  re- 
gions, which  show  a  production  of  four  bales  and  one  bale 
respectively  to  the  square  mile.  With  regard  to  the  former 
region,  it  is  to  be  remarked  that  the  greater  part  of  the 
cotton  is  produced  in  the  valleys  which  traverse  it,  and  not 
upon  the  soils  of  the  true  Coal  Measures.  Winston  and 
Cullman  may  be  taken  as  fair  representatives  of  this  region. 

Population  and  Cotton  Production. — ^Taking  the  State 
as  a  whole,  the  cotton  production  of  Alabama  is  0.55  bale 
to  the  inhabitant,  or  little  more  than  a  bale  for  every  two 
inhabitants.  This  proportion  varies  in  the  different  agri- 
cultural regions.  In  the  Tennesse  Valley  and  the  Gravelly 
Pine  Hills  the  proportion  is  exactly  a  bale  to  two  inhabi- 
tants ;  in  the  Short-leaf  Pine  Uplands  the  proportion  is  a 
little  more  than  a  bale  to  two  inhabitants,  and  in  the  Coosa 
Valley  it  is  slightly  less.  In  the  Central  Prairie  region  the 
proportion  is  a  bale  and  a  half,  and  in  the  Oak,  Hickory, 
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and  Long'-leaf  Pine  Uplands  a  bale  and  a  quarter  to  every 
two  inhabitants.  In  the  last  named  region,  however,  there 
are  parts  of  some  of  the  counties  immediately  adjoining  the 
Prairie  region  in  which  the  same  proportion  probably  ob- 
tains as  in  the  Prairie  region  itsell  The  same  is  true  of  the 
counties  of  Chambers  and  Lee ;  so  that  for  the  great  Cen- 
tral cotton  belt  the  proportion  is  about  three-fourths  of  a 
bale  to  the  inhabitant 

Following  out  these  relations  a  step  further,  we  find  that 
over  55  per  cent  of  the  colored  population  of  the  entire 
State  is  to  be  found  in  the  Central  cotton  belt,  where  about 
60  per  cent  of  the  cotton  is  produced.  Something  over  10 
per  cent  of  the  blacks  are  found  in  the  second  cotton  area, 
the  Tennessee  Valley,  and  about  5  per  cent  in  the  Coosa 
Valley.  This  accounts  for  more  than  70  per  cent  of  the 
colored  population,  which  is  thus  concentrated  in  the  three 
large  cotton-producing  areas  of  the  State,  where  about  80 
per  cent  of  the  cotton  crop  is  produced. 

The  distribution  of  the  whites  in  the  same  region  is  as 
follows :  In  the  Central  cotton  belt,  about  18  per  cent ;  in 
the  Tennessee  Valley,  about  16  per  cent ;  and  in  the  Coosa 
Valley,  about  12  per  cent. ;  thus  accounting  for  about  46  per 
cent,  of  the  white  population,  as  inhabiting  the  three  large 
cotton-producing  areas,  against  70  per  cent  of  the  blacks 
in  the  same  areas.  The  other  regions  of  the  State  which 
produce  the  remaining  20  per  cent  of  the  cotton  support 
64  per  cent  of  the  white  population,  but  less  than  30  per 
cent  of  the  blacks.  Since  the  proportion  of  the  white  to 
the  black  population  in  the  whole  State  is  about  1.1  to  1,  or 
not  far  from  equal,  it  seems  to  follow  that  the  greater  part 
of  the  cotton  crop  of  Alabama  is  produced  by  the  negroes. 

Product  per  Acre,  and  its  Relation  to  Population. — In 
product  per  acre  Alabama  stands  No.  13  of  the  fourteen 
principal  cotton-producing  States  of  the  Union.  Other 
things  being  equal,  the  product  or  yield  per  acre  may  be 
taken  as  an  index  to  the  fertility  of  a  soil,  and  if  we  apply 
this  test  to  the  several  agricultural  regions  of  Alabama, 
they  take  the  following  rank : 

1,  Coosa  Valley ;  2,  Coal  Measures ;  3,  Oak,  Hickory,  and 
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Short-leaf  Pine  Uplands ;  4,  Tennessee  Valley ;  5,  Gravelly 
Hills;  6,  Oak,  Hickory,  and  Long-leaf  Fine  Uplands; 
7,  Long-leaf  Pine  region;  8,  Metamorphic ;  and  9,  Central 
Prairie  region. 

Putting  Chambers  and  Lee  together  with  the  counties 
which  constitute  the  Prairie  region^  we  have  the  nucleus  of 
the  Central  cotton  belt  as  above  defined.  In  all  these  coun^ 
ties  the  average  product  per  acre  is  0.27  of  a  bale.  This 
somewhat  unexpected  result  cannot  be  considered  as  due  to 
the  relative  infertility  of  the  soils  of  this  belt,  for  corre-* 
spondents  unite  in  giving  as  the  average  yield  on  the  fresh 
lands  of  this  region  from  700  to  1,600  pounds  of  seed-cot- 
ton, or  from  one-half  a  bale  to  more  than  a  bale  to  the  acre, 
and  the  chemical  analyses  show  that  these  soils  in  their  vir« 
gin  state  are  among  the  very  best  in  the  State.  We  are  led, 
therefore,  to  the  conclusion  that  the  soils  of  the  great  cot~ 
ton  belt  have  been  exhausted  by  improvident  culture,  and, 
as  a  matter  of  fact,  we  know  that  in  many  parts  of  this  belt 
cotton  is  plajited  year  after  year  upon  the  same  soils  with- 
out rotation  with  other  crops,  and  without  an  attempt  at 
maintaining  the  fertility  by  the  use  of  manures.  In  the 
other  parts  of  the  State  where  cotton  is  produced,  a  selec-* 
tion  is  generally  made  of  the  better  soils,  rotation  of  crops 
is  more  generally  practiced,  and  in  some  sections  fertilizers 
are  in  more  general  use. 

That  the  character  of  the  laborers  and  the  system  of 
farming  practiced  are  largely  concerned  in  determining  the 
yield,  can  not,  on  general  principles,  be  denied,  and  we  find 
ample  proof  that  these  two  things  are  responsible  in  no 
small  degree  for  the  results  above  shown. 

The  Central  cotton  belt  is  generally  a  region  of  large  farms 
or  plantations,  in  which  the  laborers  are  chiefly  negroes,  as 
seen  in  the  tables.  As  a  rule,  these  laborers  do  not  own 
the  land,  have  no  interest  in  it  beyond  getting  a  crop  from 
a  portion  of  it,  which  they  rent  either  for  a  sum  of  money 
or  for  a  share  of  the  crop,  and  are  not  interested  in  keeping 
up  the  fertility,  at  least  not  to  the  extent  of  being  led  to 
make  any  attempts  at  the  permanent  improvement  of  the 
same.  In  the  case  of  the  owner  of  the  land,  while  the  con- 
ditions are  different,   the  result  is  the  same.     He  is,  of 
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course,  interested  in  the  improvement  of  his  land ;  but  to 
supply  the  fertilizers  for  a  large  plantation,  when  he  culti- 
vates it  by  hired  labor,  would  cost  more  than  he  usually  has 
to  expend,  and  where  the  share  system,  or  that  of  renting 
.  prevails,  he  is  still  further  removed  from  personal  care  of 
the  land ;  and  thus  from  all  causes  there  is  an  exhaustive 
cultivation  of  the  land,  without  any  attempt  at  maintenance 
or  restoration  of  its  lost  fertility. 

In  addition  to  these,  the  system  of  advances  or  credit,  so 
prevalent  throughout  the  cotton-producing  parts  of  the 
State,  is  not  without  its  evil  influence  for  the  laborer,  and 
too  often  the  owner  of  the  land  is  obliged  to  get  advances 
of  provisions  from  their  merchants,  for  the  payment  of 
which  the  crop  is  mortgaged;  and  as  cotton  is  the  only 
crop  that  will  always  bring  ready  money,  its  planting  is 
usually  insisted  on  by  the  merchants  making  the  advances, 
and  selected  by  the  farmer  as  a  means  of  providing  for  pay- 
ment. In  this  way,  cotton  comes  to  be  the  paramount  crop, 
and  there  is  little  chance  for  rotation  with  other  things. 

In  this  connection,  it  will  be  instructive  to  read  the  reports 
given  under  Section  lY,  treating  of  cultural  details.  It  will 
there  be  seen  that  the  system  of  credits  in  the  large  cotton- 
producing  regions  prevails  to  such  an  extent  that  the  whole 
cotton  crop  is  usually  mortgaged  before  it  is  gathered ;  and 
when  we  consider  that  the  prices  charged  for  provisions, 
etc.,  thus  advanced,  are  at  least  fifty  per  cent  higher  than 
regular  market  rates,  and  that  the  cost  of  producing  cotton 
is  given  by  our  correspondents,  almost  without  exception, 
at  eight  cents  a  pound,  it  will  need  very  little  calculation  to 
show  that  the  laborer  who  makes  a  profit  of  only  two  or 
three  cents  a  pound,  or  $12  to  $15  a  bale,  on  his  cotton,  will 
have  the  chances  too  greatly  against  him  ever  to  be  out  of 
debt  to  his  merchants,  when  he  relies  solely  upon  this  crop 
to  provide  the  money ;  and  the  exorbitant  interest  on  the 
money  advanced  is  not  likely  to  be  lessened  so  long  as  the 
merchants'  risks  continue  to  be  as  great  as  they  are. 

In  the  Tennessee  aiid  Coosa  Valley s,  which  are  also  large 
cotton-producing  sections,  a  similar  state  of  things  may  be 
observed.  In  Madison  and  Talladega  counties  the  blacks 
outnumber  the  whites,  and  in  both  we  find  the  product  per 

20 


306  BIENIOAL  REPOBT  OF  THE  ffT&TK  OEOLOGIST. 

acre  falling  far  below  the  average  of  the  region  in  whiclr 
they  are  situated.  Thus  Madison  shows  a  product  of  0.28- 
bale,  against  the  average  of  0.32  for  the  whole  Tennessee 
Valley;  and  Talladega  a  product  of  only  0.36  bale,  when  the 
average  for  the  Coosa  Valley  region,  of  which  it  is  a  part,  i» 
0.40.  Wherever  the  black  population  is  in  excess  of  the 
white  we  may  take  it  for  granted  that  the  system  of  large 
farms  rented  out  to  the  negroes  prevails,  and  the  inevitable 
result  of  thb  syatem  of  farming  thus  becomes  apparent  in 
these  sections  also. 

In  the  other  agricultural  regions  of  the  State,  and  in  most 
of  the  counties  also  of  the  Tennessee  and  Coosa  Valleys,  the 
farms  are,  as  a  rule,  small,  and  are  cultivated  by  their 
owners,  with  the  assistance  of  such  labor  as  may  be  hired 
from  time  to  time.  In  all  these  cases  provisions  are  pro- 
duced  on  the  farm,  and  cotton  is  planted  as  a  secondary 
crop.  There  is  thus  some  chance  for  selection  of  the  soil» 
and  for  rotation  of  crops ;  and  when  a  man  cultivates  his 
own  farm,  fertilizers  are  in  more  general  use,  so  that  even 
with  soils  naturally  much  inferior  to  those  of  the  main 
cotton-producing  regions  the  average  product  per  acre  is 
much  higher  in  these  regions  of  small  production. 

In  the  Coal'Measures  region,  which  takes  rank  as  third  in 
product  per  acre,  there  are  no  large  farms,  and  tiie  whites 
outnumber  the  blacks  nearly  nine  to  one  (a  sure  sign  of 
poor  soil),  the  farmers  generally  owning  the  land  which  they 
cultivate. 

Until  very  recently  only  the  lands  of  the  valleys  traversing 
the  Coal  Measures  have  been  planted  in  cotton,  so  that  the 
product  per  acre  as  given  in  the  tables  is  an  index  rather  of 
the  fertility  and  capabilities,  under  proper  culture,  of  the 
calcareous  valley  soils  than  of  those  directly  derived  from 
the  rocks  of  the  Coal  Measures.  In  Winston  and  Cullman 
there  are  no  such  valley  soils,  hence  the  product  per  acre  of 
these  counties  may  be  taken  as  representing  that  of  the 
soils  of  the  Coal  Measures  generally,  viz:  0.26  to  0.28.  In 
these  regions  it  is  usiial  to  plant  only  the  better  kinds  of 
soils  in  cotton,  and  of  late  only  with  the  application  of  some 
kinds  of  commercial  fertilizers.  These  sandy  lands,  which 
have  a  clayey  substratum,  are  more  and  more  every  year. 
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with  moderate  quantities  of  fertilizers,  coming  into  use  in 
the  production  of  cotton,  and  the  same  may  also  be  said  of 
the  siliceous  portions  of  the  valley  lands  of  the  regions  just 
spoken  of.  It  is  now  thought  to  be  pretty  well  established 
that  these  poorer  sandy  lands,  with  the  aid  of  moderate 
quantities  of  fertilizers,  make  in  the  long  run  better-paying 
and  more  certain  crops  of  cotton  than  the  intrinsically  bet* 
ter  classes  of  soils  without  the  fertilizers. 

In  the  Short-leaf  Pine  Upland  counties  the  whites  are 
more  than  twice  as  numerous  as  the  blacks.  The  same  con* 
ditions,  therefore,  hold  here  as  in  the  case  just  mentioned. 
The  product  per  acre  is  0.33  per  bale. 

The  soils  of  the  OraveUij  HiUa  are  practically  the  same  as 
those  of  the  Short-leaf  Pine  lands,  but  the  product  is  0.30 
bale  to  the  acre,  and  that  of  the  Oak,  Hickory,  and  Long- 
leaf  Pine  about  0.30,  with  likewise  very  similar  soils.  In 
these  the  two  races  are  present  in  nearly  equal  proportions. 
These  figures  furnish  an  additional  illustration  of  what  has 
been  shown  above,  viz  :  that  the  greater  the  proportion  of 
blacks  among  the  population  the  more  prevalent  will  be  the 
system  of  large  farms  worked  on  shares,  or  by  renting,  and 
the  smaller  will  be  the  yield  of  the  land  so  cultivated,  be- 
cause of  the  inherent  vices  of  the  system. 

The  concentration  of  the  black  population  in  the  grea^ 
farming  regions  of  the  State,  which  are  also  the  re^ons  of 
the  originally  most  fertile  soils,  is  amply  shown  by  Table 
III ;  and  so  closely  does  this  class  of  the  population  follow 
the  best  lands  that  the  density  of  the  colored  population  of 
any  region  might  almost  be  taken  as  an  index  of  the  fertility 
of  its  soils.  The  white  population  is  much  more  evenly  dis- 
tributed over  good  and  poor  lands  alike,  so  that  the  propor- 
tion between  the  two  races  varies  with  the  fertility  of  the 
soils,  (a) 

a  The  negroes  were  orif^inally  bronghi  together  upon  these  great  cotton- 
prodncing  areas  as  the  slaves  of  the  wealthy  planters,  who  bought  np  the 
greater  part  of  the  best  lands  in  the  State:  Since  the  war  they  have  re- 
mained,* practically  speakinsr,  in  the  same  places  where  as  laborers  in  the 
cotton-field  (with  which  they  were  most  familiar)  they  could  always  be  sure 
of  employment  and  of  a  good  living  without  too  severe  labor.  The  social 
attractions  also  of  these  great  centers  of  negro  population  have  not  been 
without  their  influence  in  keeping  the  race  together. 
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Fertilizebs  Naturally  Occurring  in  Alabama. — ^As^to  the 
necessity  of  using  some  means  for  maintaining  the  fertility 
of  soils  there  can  now  be  no  two  opinions,  and  exhaustion 
is  of  course,  only  a  matter  of  time  in  the  case  of  any  soil 
which  is  continuously  cultivated  without  restoring  to  it  in 
some  way  a  portion  at  least  of  the  plant-food  abstracted  by 
the  crops  produced  upon  it.  It  becomes,  therefore,  a  mat- 
ter of  the  greatest  importance  to  know  what  are  the  re* 
sources  of  the  State  for  keeping  up  this  fertility. 

The  two  classes  of  manures  generally  distinguished  are 
stirmdarU  and  ntdritive.  To  the  first  class  belong  those  sub- 
stances which,  like  lime,  serve  chiefly  to  render  available 
the  plant-food  already  present  in  the  soil,  but  in  such  a  con- 
dition as  to  be  not  readily  assimilated  by  the  growing  crop. 
To  the  second  class  belong  those  mixtures  which  contain 
some  or  all  of  the  elements  of  plant-food,  chief  among 
which  are  nitrogen,  potash,  and  phosphoric  acid. 

Stimtdant  Manures. — ^In  nearly  all  parts  of  Alabama  lime- 
stone is  easily  accessible,  from  which  lime  for  agricultural 
purposes  may  be  prepared  in  sufficient  quantity.  The 
use  of  a  merely  stimulant  manure  does  not  keep  up  the  soil 
fertility,  but  on  the  contrary  enables  crops  to  draw  heavily 
upon  its  reserve  of  plant-food,  and  thus  causes  its  available 
portion  to  be  exhausted  all  the  more  speedily.  Lime  is 
also  extensively  used  to  promote  the  rapid  decay  of  veget- 
able matter,  to  convert  it  into  humus,  and  in  this  way  also 
it  is  beneficial  to  soils.  The  presence  of  lime  in  soils  has 
further  the  effect  of  increasing  their  capacity  for  resisting 
drouth  and  improving  their  tilling  qualities  generally.  In 
addition  to  all  these,  it  is  directly  necessary  to  the  growth 
of  all  plants.  It  is  chiefly,  however,  as  a  stimulant  and  as 
a  promoter  of  the  formation  of  humus  from  vegetable  mat- 
ter that  it  finds  an  extended  use  in  agriculture. 

Nutritive  Manures, — Of  tha  partial  manures  belonging  to 
this  class  the  most  extensively  used  are  the  guanos,  super- 
phosphates, and  ground  bones,  the  principal  ingredients 
furnished  by  these  being  potash,  phosphoric  acid,  and  am- 
monia. Cotton-seed  or  cotton-seed  meal  is  also  rapidly  com- 
ing into  use  as  a  fertilizer,  and  it  is  one  of  the  best,  since  it 
contains  all  of  the  essential  ingredients  of  plant-food,  and 
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may  therefore  be  <3onaidered  as  more  nearly  a  complete 
manure  than  any  of  the  others  mentioned.  In  the  marls  of 
the  State,  ho^wever,  we  have  a  class  of  fertilizers  which  com- 
bine the  qualities  of  a  stimulant  with  those  of  a  nutritive 
manure,  and  they  are  therefore  worthy  of  a  careful  atten- 
tion. These  marls  are  found  in. the  Cretaceous  and  Tertiary 
strata  of  the  southern  division  of  the  State,  and  are  of  sev- 
eral varieties.  In  aU  the  marls  there  is  a  certain  proportion 
of  nutritive  matter  in  addition  to  the  lime. 

Cretaceous  Marls. — ^Materials  which  might  profitably  be 
used  as  fertilizers  occur  in  all  three  of  the  subdivisions  of 
the  Cretaceous  formation  in  Alabama. 

The  three  subdivisions  of  this  formation  have  been  enu- 
merated above  in  considering  the  general  characters  of  the 
Southern  Division,  and  the  main  features  of  each  given. 
Eor  our  present  purposes  the  following  additional  details 
are  needed  : 

The  Eutaw  Group.— The  lower  half  of  this  group  consists 
of  beds  of  micaceous  sand  and  laminated  clay  in  many  al- 
ternations. The  sands  and  sandy  clays  are  sometimes  indu- 
rated and  often  contain  indeterminable  impressions  of  leaves, 
and  stems,  the  latter  lignitized  and  encased  in  a  shell  of  iron 
pyrites.  These  beds  lie  at  the  base  of  the  formation,  while 
'  above  them  a  bed  of  light  yellowish  cross-bedded  sands  fif- 
teen feet  in  thickness,  surmounted  by  about  the  same  thick- 
ness of  mottled  clay — purple  and  gray — forms  a  conspicuous 
and  persistent  feature  of  the  outcrops  along  the  Warrior 
river  banks. 

The  upper  half  is  made  up  of  laminated  clays  and  sands 
alternating  with  each  other  many  times;  enclosing  one  or 
two  beds  of  pebbles,  and  characterized  by  the  occurrence  of 
numerous  lignitized  tree  trunks.  The  clays  are  mostly  of 
blue  color,  as  are  also  most  of  the  sands  where  thev  have 
not  been  exposed  to  oxidation.  On  exposure  they  assume  a 
yellowish  color.  The  sands  are  usually  strongly  marked 
with  cross-bedding,  and  are,  as  a  rule,  glaiicomtic ,  the  propor- 
tion of  this  mineral  increasing  upwards.  Near  the  summit  of 
the  Eutaw  series  and  just  below  the  Botten  Limestone,  oc- 
curs the  best  bed  of  greensand  (glauconite)  yet  observed. 
The  thickness  of  the  bed  is  three  or  four  feet,  and  the  pro- 
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portion  of  greensand  is  estimated  to  be  about  50  per  cent. 
Analysis  has  not  yet  been  made  of  the  material  from  this 
particular  bed,  which  was  only  recently  discovered,  but  it 
will  probably  equal  in  value  the  better  kinds  of  New  Jersey 
greensand.  At  low  stages  of  the  water  this  bed  is  exposed 
along  the  banks  of  the  Warrior  river  from  Choctaw  Bluff  to 
Erie,  and  there  would  be  no  difficulty  in  getting  it  up.  As 
a  potash  manure,  it  might  supply  the  place  of  the  kainite  of 
the  German  mines,  and  cost  less. 

A  specimen  from  these  upper^nost  glauconitic  beds  of  the 
Eutaw  group,  was  collected  from  the  Turkey  Creek  hills 
near  Pleasant  ridge,  in  Greene  county.  This  is  inferior  to 
the  Choctaw  Bluff  greensand,  but  has  strong  fertilizing  prop- 
erties, as  is  evidenced  by  the  luxuriant  growth  of  the  trees 
and  weeds  along  the  slopes  of  the  hills.  The  composition 
of  this  substance  is  given  in  the  table  on  the  next  page, 
(No.  132). 

The  Botten  Limestone. — This  rock,  which  has  in  Alabama 
a  thickness  of  more  than  a  thousand  feet,  has  itself  the  com- 
position of  marl,  containing  from  20  to  85  per  cent  of  car- 
bonate of  lime,  which  is  the  constituent  upon  which  its 
chief  value  as  a  stimulant  manure  depends;  but  in  addition 
to  the  carbonate  of  lime  this  rock  contains  also  a  variable 
percentage  of  phosphate  of  lime,  ranging,  according  to  Dr. 
Mallet's  analyses,  between  0.37  and  0.54  per  cent;  of  potash, 
from  0.04  to  0.11  per  cent.;  and  of  silica  in  a  condition  read- 
ily soluble  in  dilute  acids,  from  0.06  to  0.19  per  cent.  Sev- 
eral analyses  of  Botten  Limestone  from  different  parts  of 
the  State  are  to  be  found  in  Professor  Tuomey's  second 
report 

Taken  as  a  whole,  this  group  is  not  very  rich  in  fossils, 
but  the  upper  and  lowermost  strata  are  both  highly  fossil- 
iferous,  and  contain  several  beds  which  are  in  the  main 
made  up  of  shells  of  the  oyster  family.  Some  of  these  beds 
are  also  very  rich  in  glauconite,  as  may  be  seen  from  the 
subjoined  analyses  of  a  greensand  marls  from  near  Epes' 
Station,  (No.  145.) 

This  sample  was  not  collected  by  myself,  and  I  am,  there- 
fore, unable  to  give  with  certainty  the  exact  position,  either 
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geographically  or  geologically,  though  it  probably  occurs 
among  the  uppermost  strata  of  the  Botten  Limestone. 

The  marls  and  greensands  of  these  groups  of  Cretaceous 
formation  have  not  yet  been  particularly  searched  for  along 
the  Alabama  river,  and  in  the  eastern  parts  of  the  State. 
There  is  little  reason  to  doubt  that  the  same  beds  will  be 
found  in  similar  position  along  that  river. 

ANALYSES. 

No.  132.  Greenish  sandy  Pleasant  Eidge,  Greene  county. 
This  consists  of  grains  of  quartz  sand,  often  coated  with  a 
green  material,  scales  of  mica,  rounded  and  flattened  lumps 
of  greensand,  and  fragments  of  lignite.  The  greensand 
makes  only  a  small  proportion  of  the  whole  mass,  and  the 
marl  would  hardly  pay  for  the  hauling  ;  but  its  effects  upon 
the  soils,  over  which  it  is  distributed  by  natural  causes,  are 
seen  in  the  luxurious  vegetation  of  the  lands  which  receive 
the  washings  of  these  hills.  In  other  localities  it  is  quite 
probable  that  a  richer  material  may  be  found. 

No.  145.  Greensand  marl  (Cretaceous),  Epes',  Sumter 
county. 

GREENISH   SAND,  AND  GREENSAND  MARL  (CRETAOEOUS). 


Insolnble  matter , 

Soluble  silica 

Potash 

Soda 

Lime 

Magnesia 

Brown  oxide  of  manganese 

Peroxide  of  iron 

Alamina 

Phosphoric  acid 

Snlphnric  acid 

Carbonic  acid 

Water  and  organic  matter . . 


OBBE 


CO  UNIT. 


Greenish  sand. 


No.  132. 


'llf,  \  rr-^ 


0.398 
0.115 
0.899 
0.592 
0.170 
8.457 
0.091 
0.051 
0.789 


Total 


10.216 


99.674 


SUMTEB  COX7NTT. 


Greensand  marl. 


No.  145 


67.617 
1.778 


59.395 

1.439 
0.118 
8.922 
0.193 
0.101 

13.988 
2.161 
0.143 
0.160 

10.628 
2.260 


99.508 


The  marl,  while  it  contains  less  lime  than  the  ordinary 
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Botten  Limestone,  is  likely  to  prove  valuable  as  a  fertilizer 
because  of  its  high  percentage  of  potash. 

According  to  Dr.  Loughridge,  there  is  a  bed  of  Cretaceous 
greensand  marl  extending  along  the  Chattahoochee  river 
bluff  for  fifteen  miles,  with  an  average  thickness  of  ten  or 
fifteen  feei  It  contains  about  two  per  cent,  of  potash,  and 
would  undoubtedly  be  valuable  to  the  farmers  within  reach 
of  it 

Dn  Mallet  partially  analyzed  a  sample  of  greensand  from 
near  Gainesville,  and  found  in  it :  Potash,  2.437  per  cent.; 
Phosphoric  Acid,  0.183  per  cent;  and  Carbonate  of  Lime, 
0.87  per  cent 

I  am  not  able  to  say  with  certainty  to  which  of  the  divi- 
sions of  the  Cretaceous  these  two  occurrences  are  to  be 
referred. 

The  upper  or  Bipley  group  of  the  Cretaceous  is  in  part 
composed  of  bluish  micaceous  marls  containing  greensand. 
In  the  region  of  their  occurrence  these  marls  give  rise  to 
lasting  and  productive  soils,  well  known  in  the  low  grounds 
of  Cowikee  and  Bear  creeks  in  Barbour  and  Bussell  coun- 
ties. 

Dr.  Mallet  has  made  several  partial  analyses  of  this  class 
of  marls,,  of  which  the  following  may  be  taken  as  a  repre- 
sentative : 

Bluish  or  greenish-gray  marl,  containing  grains  of  sand, 
particles  [of  mica,'  and  fragments  of  shell,  from  below 
Euf  aula : 


Carbonate  of  lime 

Carbonate  of  magnesia 

Peroxide  of  iron 

Alumina 

Phosphoric  acid 

Silicic  acid  (soluble  in  acid) 

Insoluble  matter  (finely  divided  clay,  sand, 
and  specks  of  mica) 


Marl. 

Limestone. 

13.47 
1.01 
3.21 
1.08 
0.18 
0.54 

79.14 

88.82 
2.18 

0.94 
0.23 

7.20 

98.63 

99.37 

In  the  same  formation  there  are  beds  of  hard  and  toler- 
ably pure  limestone,  which  might  be  used  in  the  prepara- 
tion of  lime  for  agricultural  purposes.  One  of  the  samples 
analyzed  by  Dr.  Mallet  (see  above)  from  Chunnenugga  ridge, 
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Macon  county,  was  a  highly  fossiliferous  limestone,  the 
shells  for  the  most  part  white  crystalline  carbonate  of  lime, 
and  the  limestone  cementing  them  together  of  a  light  brown- 
ish-gray color,  containing  numerous  small  cavities,  often 
lined  with  carbonate  of  lime.  This  is  the  character  of  much 
of  the  limestone  of  the  Chunnenugga  ridge. 

Tertiary  Marls. — ^A  special  examination  was  made  by  me, 
for  the  purposes  of  this  report,  of  the  marls  and  other 
mineral  fertilizers  of  the  Tertiary  formations  of  Alabama. 
These  materials  may  be  conveniently  arranged  in  two 
classes,  viz:  I,  the  greensands,  and  II,  the  calcareous 
marls ;  and  the  latter  into  {a)  those  which  contain  green- 
sand,  and  (b)  those  whose  value  depends  chiefly  upon  their 
content  of  lime. 

L  The  Oreensands, — ^The  subdivisions  of  the  Tertiary  in 
Alabama  have  been  given  above  in  the  same  connection 
with  those  of  the  Cretaceous.  Below  the  Buhrstone  group 
lie  some  three  hundred  to  four  hundred  feet  of  strata  (per- 
haps more)  classed  as  Lignitic  and  Elatwoods.  The  latter  of 
these,  at  the  very  base  of  the  Formation,  consists  of  lami-* 
nated  clays,  which  are,  so  far  as  yet  known,  devoid  of  fos- 
sils. The  Lignitic  consists  of  sands  and  clays,  in  the  main 
of  lignitic  character;  but  interstratified  with  these  at 
several  horizons  are  beds  of  marine  origin.  The  lower- 
most hundred  feet  of  this  group  are  formed  by  a  black, 
shaly  clay,  which  in  places  contains  a  few  well  preserved 
fossils,  with  nothing,  however,  approaching  the  character  of 
a  marl  bed.  These  beds  are  seen  along  the  Tombigbee, 
from  Black  Bluff  down  to  Naheola  (at  the  last  named  local- 
ity there  is  a  thin  marl  bed),  and  on  the  Alabama,  from 
Midway,  just  south  of  Prairie  Bluff,  down  to  Clifton. 
Overlying  this  black  shale  are  about  sevepty-five  feet  or 
more  of  laminated  gray  clays  and  coarse  grained  sands 
strongly  cross-bedded,  and  without  any  calcareous  beds  so 
far  as  yet  known.  These  are  seen  on  the  Tombigbee,  be- 
tween Naheola  and  the  mouth  of  Beaver  Creek,  above  Nan- 
afalia,  and  on  the  Alabama  between  Clifton  and  Coal  Bluff. 
At  least  one,  and  perhaps  other  beds  of  lignite  are  included 
within  these  strata. 

At  Nanafalia  landing,  on  the  Tombigbee,  and  at  Gullett's 
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and  Black's  Blaifs,  on  the  Alabama,  occurs  one  of  the  most 
remarkable  of  the  marine  deposits  of  this  lower  division  of 
the  Tertiary ;  it  will  be  more  particularly  described  below 
in  the  next  section  (under  Greensand  Marls).  One  of  the 
beds  of  this  group  consists  of  a  mixture  of  quartz  grains, 
small,  rounded  or  flattened  lumps  of  greensand,  and  a  few 
small  particles  of  mica.  The  thickness  of  the  deposit  is 
only  a  foot  or  two ;  the  color  deep  yellowish  green.  This 
greensand  bed  is  best  exposed  where  the  Linden  and  Nana- 
falia  road  crosses  Double  Creek,  in  Marengo  county.  The 
analysis.  No.  128,  in  the  table  of  analyses  of  Tertiary  marls 
on  page  327,  will  show  its  composition.  There  are  several 
beds  of  greensand  occurring  in  connection  with  this  Nana- 
f alia  deposit  (which  is  more  than  fifty  feet  in  thickness),  and 
one  of  these  is  exposed  on  Gravel  creek,  in  Wilcox  county. 
It  has  been  examined  by  Dr.  Mallet,  and  the  results  of  two 
partial  analyses  by  him  are  here  presented : 

GREENSAND  FROM  GRAVEL  CREEK,   WILCOX  COUNTY. 


No.  2. 


Per  cent 


Potash 2.213  1.893 

Lime 0.69  0.67 

Phosphoric  acid Trace.  Trace. 

Iron  pyrites  , Trace.  None. 

Between  Coal  Bluff,  on  the  Alabama,  and  the  mouth  of 
Pursley  creek,  just  above  GuUett's  landing,  there  are  several 
occurrences  of  greensand  along  the  banks  of  the  river,  and 
one  immediately  over  the  bed  of  lignite  at  Coal  Bluff  also ; 
but  none  of  these  have  yet  been  subjected  to  analysis, 
though  samples 'have  recently  been  collected  for  that  pur- 
pose. 

On  the  Tombigbee,  the  corresponding  beds  would  appear 
between  the  mouth  of  Beaver  creek  and  Nanafalia,  but  in 
this  part  of  the  river  there  are  no  rock  bluffs,  but  only  banks 
formed  of  more  recent  deposits. 

II.  Calcareous  Marls  ;  (a)  Greensand  Marls. — The  Nana- 
falia  marl  beds  alluded  to  above  are  exposed  along  the 
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bluffs  of  the  Tombigbee  from  Nanafalia  down  to  Williams' 
Gin,  nearly  to  Barney's  Upper  Landing,  and  on  the  Ala 
bama  from  Gullett's  Bluff  down  to  within  five  miles  of  Yel- 
low Bluff,  at  MacNeill's  shoals.  The  best  exposure  is  seen 
at  GuUett's  landing,  where  the  lower  half  of  the  bluff 
(about  fifty  feet)  consists  of  these  shell  beds.  The  greater 
part  of  this  deposit  is  a  mass  of  shells  of  a  small  oyster 
( Oryphcea  ThyrsceJ.  These  shells  are,  throughout  the  en- 
tire thickness  of  this  deposit,  more  or  less  mixed  with 
greensand  grains,  which  at  intervals  make  a  very  consider- 
able portion  of  the  whole  mass.  A  sample  was  selected 
from  one  of  these  beds  at  Nanafalia,  in  which  the  greensand 
wa»  quite  conspicuous,  and  its  analysis  is  given  in  the  table 
below,  No.  127.  This  particular  part  of  the  marl  is  a  mix- 
ture of  grains  of  quartz  sand,  small  rounded  lumps  of  green- 
sand, and  fragments  of  shells,  together  with  a  large  number 
of  perfect  or  unbroken  shells.  As  usual,  where  the  propor- 
tion of  greensand  is  greatest,  the  beds  contain  other  species 
of  shells  besides  the  small  oyster  named.  Along  all  the 
bluffs  where  the  Nanafalia  marl  occurs  there  are  at  intervals 
of  eight  or  ten  feet  projecting  ledges  of  harder  texture  than 
the  rest.  These  ledges  are  usually  only  more  indurated 
aggregates  of  these  small  oyster  shells,  with  very  few  other 
forms.  The  outcroppings  of  these  Gryphaea  beds  may  be 
traced  across  Marengo  county  by  the  prairie  soils  and  lime 
hills  to  which  they  give  rise,  and  into  Wilcox,  where,  as 
already  stated,  they  appear  at  Gullett's  and  Black's  Bluff 
and  below,  on  the  Alabama  river,  and  thence  out  along  the 
course  of  Gravelly  creek.  How  much  farther  eastward  they 
may  be  followed,  I  am  at  present  unable  to  say. 

Some  of  the  lower  beds  of  this  group  are  seen  above  Gul- 
lett's, in  the  direction  of  Coal  Bluff,  and  Dr.  Mallet  has  an- 
alyzed a  sample,  which  consisted  of  greensand  grains  sili- 
ceous clay,  fine  quartz  sand,  fragments  of  shells,  etc,  and 
had  the  following  composition  : 

GREENSAND  SHELL  MARL,  COAL  BLUFF,  WILCOX  COUNTY. 

Per  Cent. 
Potash 1.67 

Phosphoric  acid 1.00 

Carbonate  of  lime 29.33 

Iron  Pyrites 10.57 
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The  same  chemist  analyzed  also  some  of  the  separate 
grains  of  greensand  of  this  deposit,  the  mean  of  two  anal-* 
yses  of  which  was  as  follows : 

Per  Gent. 

Silica 57.56 

Alumina  6.56 

Ferrous  oxide 20.13 

Lime 1.04 

.  Magnesia 1.70 

Potash 4.88 

Water 8.17 

Total 100.04 

The  value  of  marls  of  this  kind  depends  not  only  on  the 
carbonate  of  lime  which  they  contain,  but  also  upon  the 
potash  of  the  greensand,  an  I  are  therefore  more  valuable 
in  proportion  to  the  per  centage  of  greensand,  and  this  pro- 
portion may  be  approximately  estimated  by  the  color,  the 
deeper  the  green  the  better.  A  bed  of  greensand  of  very 
deep  color  occurs  at  Matthews'  Lower  Ferry,  on  the  Ala- 
bama, at  the  foot  of  Wilcox  Bar,  among  the  beds  included 
in  the  above  description. 

All  the  shell  beds  of  this  deposit  might  be  profitably 
used  where  convenient  of  access,  even  where  the  per  centage 
of  greensand  is  small. 

The  localities  above  given  of  the  outcroppings  of  this 
marl  along  the  Tombigbee  and  Alabama  rivers  are  also  the 
best  points  from  which  it  may  be  gotten  for  shipment  or  for 
local  use. 

These  marls  will  some  day  come  extensively  into  use.  I 
have  no  doubt  that  a  part  at  least  of  the  productiveness  of 
the  soils  of  Black's  Bend  may  be  traced  to  their  influence, 
while  many  of  the  rich  limy  or  prairie  spots  scattered 
through  Marengo  along  the  line  of  outcrop  of  the  beds,  are 
very  evidently  produced  by  them. 

Between  this  Nanafalia  marl  and  the  base  of  the  Buhr- 
stone  rocks,  are  several  other  marine  beds  interstratified 
with  lignitic  deposits.  Of  these  I  shall  mention  only  the 
most  important  One  may  be  seen  at  Turner's  Ferry  on  the 
Tombigee,  but  it  is  thin  and  apparently  of  no  great  value. 
The  same  bed,  apparently,  occurs  at  the  Tuscahoma  bluff 
on  the  same  river. 
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On  the  Alabama  at  Yellow  Bluflf,  at  Lower  Peach  Tree, 
and  at  Bell's  Landing,  occurs  a  greensand  marl  bed  with 
very  similar  characters  at  all  three  localities.  At  the  two 
localities  last  named,  there  is  no  doubt  of  their  identity, 
while  it  yet  remains  uncertain  whether  the  Yellow  Bluflf 
marl  is  the  same  or  a  diflTerent  and  lower  bed. 

But  characters  common  to  all,  are  the  presence  of  green- 
sand  and  of  certain  well  marked  species  of  shells,  the  occur- 
rence of  an  indurated  bed  in  the  midst  of,  or  at  the  top  of 
the  softer  marl.  This  indurated  bed  has  a  great  tendency 
to  assume  the  shape  of  a  series  or  string  of  rounded  boulder- 
like masses  which  project  from  the  faces  of  the  bluflFs  or  lie 
strewn  at  their  bases,  where  they  have  fallen  down  in  conse- 
quence of  weathering.  The  thickness  of  this  bed,  including 
the  indurated  stratum,  is  some  ten  or  fifteen  feet,  and  while, 
as  a  whole,  it  is  inferior  to  the  Nanafalia  marl,  especially  in 
extent,  its  effects  upon  the  soil  may  be  readily  seen  in  a 
series  of  lime  hills  very  much  like  those  produced  by  the 
Nanafalia  marls.  These  lime  hills  are  best  observed  west  of 
Lower  Peach  Tree,  in  the  direction  of  Choctaw  Comer,  in 
Clarke  county.  On  a  preceding  page,  an  analysis  has  been 
given.  No.  140,  of  a  lime  hills  soil  which  owes  its  origin  to 
this  marl  bed.  It  does  not,  so  far  as  I  know,  form  any  bluff 
ojx  the  Tombigbee. 

The  next  occurrence  of  a  greensand  marl  is  the  bed  ex- 
posed in  Cade's  Bend  and  at  Wood's  Bluff,  on  the  Tombig- 
bee, and  at  Johnson's  Wood  Yard,  below  Bell's  Landing  on 
the  Alabama.  This  and  the  preceding  (Bell's  Landing  marl) 
are  separated  by  only  about  60  to  80  feet  of  lignitic  strata. 
The  Wood's  Bluff  marl  is  a  greensand  shell  marl  10  to  15 
feet  in  thickness,  lying  below  some  25  to  30  feet  of  laminated 
clays  and  clayey  marls  of  no  agricultural  value,  but  a  rare 
collecting  ground  for  the  paleontologist. 

The  greensand  marl,  like  that  at  Bell's  Landing,  has  an 
indurated  stratum  which  shows  a  tendency  to  form  rounded 
boulder-like  masses,  and  which  differs  from  the  rest  of  the 
marl  only  in  being  a  tolerably  hard  limestone  rock,  while 
the  rest  is  quite  soft  and  easily  worked.  This  indurated 
part  is  commonly  near  the  top  of  the  bed,  but  its  position 
is  not  at  all  invariable,  being  sometimes  near  the  middle. 

21 
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With  practically  identical  features,  this  bed  may  be  traced 
from  the  vicinity  of  Butler,  in  Choctaw  county,  through 
Choctaw  Corner,  in  Clarke  county,  to  the  Alabama  river  be- 
low Lower  Peach  Tree,  and  thence  down  the  river  to  the 
locality  mentioned,  below  Bell's  Landing.  Across  the  river 
it  shows  itself  in  the  lime  lands  of  the  upper  part  of  Flat 
creek  in  Monroe  county. 

Li  many  places  the  indurated  part  of  the  bed  forms  an 
overhanging  ledge  from  below  which  the  softer  marl  has 
been  washed  out^  and  in  a  similar  way  caves  of  considerable 
extent  are  also  produced,  having  the  indurated  marl  as  roof. 

Two  samples  of  the  marl  from  this  bed  have  been  ana- 
lyzed :  the  one  from  Mr.  Hendrick's,  near  Butler,  in  Choctaw 
county,  the  same  bed  appearing  in  very  many  localities 
about  that  town.  For  analysis,  see  No.  126  of  the  table  on 
page  327. 

The  other  sample,  analysis  of  which  is  seen  in  the  table 
referred  to.  No.  130,  was  obtained  from  the  "Natural 
Bridge"  formed  of  this  indurated  stratum,  from  beneath 
which  a  small  stream  has  washed  out  the  softer  material. 
This  is  about  two  miles  west  of  Choctaw  Corner,  in  Clarke 

I 

county. 

These,  like  all  the  greensand  marls,  owe  their  peculiar 
value  to  the  greensand  which  they  contain,  hence  the  more 
pronounced  the  green  color  the  better  the  marl.  The  25  to 
30  per  cent,  of  carbonate  of  lime  which  they  all  hold  is 
also,  of  course,  of  value. 

The  strata  which  lie  above  the  Buhrstone  group,  as  well 
as  the  Buhrstone  rocks  themselves,  contain,  at  several  hori- 
zons, a  small  proportion  of  greensand,  but  this  mineral  is 
by  no  means  so  abundant  above,  as  it  is  below,  the  Buhr- 
stone. 

Just  below  the  lowest  of  the  aluminous  and  siliceous 
rocks  which  are  so  characteristic  of  this  group,  are  two  or 
more  marl  beds  of  no  great  value  agriculturally.  One  of 
these  shows  the  same  tendency  to  form  concretionary  masses 
of  harder  texture  than  the  rest,  as  was  noticed  in  the  cases 
of  the  marls  of  Wood's  Bluff  and  Bell's  Landing. 

The  base  of  the  Bluff  at  McCarthy's  ferry,  in  Choctaw 
county,  is  covered  with  these  boulder-like  masses,  as  is  also 
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the  case  at  the  Hatoheetigbee  Bluflf.  Near  the  water's  edge, 
at  the  latter  place,  there  is  also  a  bed  of  well  preserved 
shells  of  Venericardia  platiicosta.  These  occurrences  are  on 
the  Tombigbee.  On  the  Alabama,  the  very  same  marl,  with 
its  indurated  boulders,  may  be  seen  just  below  Williams' 
Island,  above  Hamilton's  Landing,  near  Turkey  Shoals. 

On  the  Tombigbee,  at  Mr.  E.  S.  Thornton's  place,  a  tol- 
erably good  bed  of  greensand  occurs.  This  has  not  yet  been 
analyzed.  The  same  beds  occur  on  the  Alabama  near  the 
Lisbon  Landing. 

The  lower  portion  of  the  Claiborne  Bluflf,  on  the  Alabama 
river,  consists  of  sandy,  argillaceous,  and  calcareous  beds, 
many  of  them  fossiliferous,  containing  principally  oyster 
shells.  Most  of  these  lower  beds  hold,  also,  notable  quan- 
tities of  greensand.  A  sample  of  one  of  these,  analysis  of 
which  is  No.  136  of  the  table  on  page  327,  is  composed  of 
quartz  grains,  pulverulent  carbonate  of  lime,  clayey  matter, 
and  a  few  grains  of  greensand. 

At  the  Coffeeville  landing,  on  the  Tombigbee  river,  these 
lower  Claiborne  beds  are  also  seen.  An  analysis  is  given 
in  the  table  (No.  138),  of  a  sample  taken  from  a  loose  pul- 
verulent bed  just  below  a  hard  ledge  of  similar  composition. 

It  consists  of  quartz  sand,  comminuted  shells,  a  small 
proportion  of  greensand  grains,  and  an  occasional  parfcicle 
of  mica.  Like  so  many  others,  this  marl,  aside  from  its 
content  of  carbonate  of  lime,  owes  its  value  to  the  green- 
sand which  it  holds.  The  principal  shell  afc  CoflFeeville  is 
an  oyster. — (0.  sdloe/ormis).  » 

(i.)  Ordinary  calcareous  marls,  white  marls. — At  the  Clai- 
borne bluflf  the  stratum,  15  to  20  feet  in  thickness,  which 
has  furnished  all  the  beautifully  preserved  fossils  which 
•have  made  this  locality  so  celebrated,  is  a  mass  of  commi- 
nuted shells  and  quartz  sands  stained  with  iron.  In  this 
material  the  Claiborne  fossils  are  imbedded.  A  sample  of 
this  marl  from  Mrs.  Gibson's,  a  short  distance  below  Clai- 
borne, was  analyzed.  Its  composition  is  given  on  p.  327,  No. 
135  of  the  table.  The  valve  of  this  marl  rests  mainly  upon 
its  carbonate  of  lime.  With  from  4:7»  to  50  per  cent,  of  inert 
siliceous  matter,  it  would  hardly  be  profitable  to  carry  it 
far,  but  it  might  be  used  with  advantage  in  the  vicinity. 
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This  bed  occurs  below  Claiborne  in  the  bluff  at  or  just 
above  Gosport,  at  Rattlesnake  Bluff,  and  nearly  down  to  the 
mouth  of  Cedar  creek,  where  it  sinks  below  the  water  leveL 

On  the  Tombigbee  it  has  been  noticed  at  points  a  few 
miles  above  St  Stephens. 

This  shell  stratum  is  one  of  the  topmost  of  the  Claiborne 
group  proper.  Immediately  above  it  are  laminated  gray 
clays  and  fossiliferous  yellowish  sands  containing  greensand^ 
and  above  these  a  thick  bed  of  whitish,  soft  limestone,  con- 
taining occasionally  a  few  grains  of  greensand.  This  lime^ 
stone  is  considered  as  belonging  to  the  Jackson  group  of  the* 
Tertiary,  and  in  its  disintegration  gives  rise  to  the  prairie 
soil&  of  the  lower  lime-hills  region,  and  is  in  Many  respects^ 
similar  to  the  Cretaceous  Botten  Limestone.  Its  composi- 
tion may  be  seen  from  the  subjoined  analysis*  of  soft,  white 
limestone  (No.  137)  overlying  the  &hell  stratuaa  at  Claiborne 
(Jackson  age.) 

This,  like  the  Botten  Limestome,  is  itself  of  Hie  nature  of 
a  marl,  and  its  action  upon  the  soil  is  well  ^own  in  the 
prairie  soils  of  the  lime-hills. 

In  very  many  of  the  localities  where  this  limestone  oc- 
curs, crystals  and  large  masses  of  gypsum  are  imbedded  in 
the  clays  which  result  from  its  disintegration,  and  some- 
times in  such  quantity  that  it  might  be  profitably  taken  up 
for  agricultural  purposes.  Nothing  has,  however,  yet  been 
done  in  this  direction.  The  usually  high  percentage  of  sul- 
phuric acid  in  the  limestone,  as  well  as  in  many  of  its  de- 
rived soils,  is  proTJably  due  to  the  gypsum. 

The  uppermost  division  of  the  Tertiary  in  Alabama,* the 
so-called  Vicksburg  group,  is  made  up  chiefly  of  white  or 
light-colored  limestones  and  marls,  the  most  common  rock 
being  a  soft,  white  limestone,  containing  orbitoides  and  other* 
characteristic  fossils.  A  sample  of  this  rock  from  Clarke 
county,  above  Jackson  (No,  146),  has  been  analyzed,  and  its 
composition  is  given  in  the  table  relative  to  Tertiary  marlsr 

This,  as  will  be  seen,  is  a  tolerably  pure  limestone,  and 
when  burned  would  give  a  large  yield  of  lime.  Its  potash 
and  phosphoric  acid,  afso,  are  rather  above  the  average. 

To  recapitulate  :  The  mineral  fertilizers  of  the  Alabama 
Tertiary  formations  are  greensands,  greensand  marls,  white 
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marls  and  limestones,  and  gypsum,  which  occur  at  the  fol- 
lowing horizons,  viz : 

1.  Greensand  and  greensand  marls  on  the  Tombigbee 
river  from  Nanafalia  down  the  river  nearly  to  Barney's 
Upper  landing.  This  may  be  traced  across  the  country  to 
the  Alabama  river,  where  it  may  be  seen  from  GuUett's 
landing  down  the  river  to  within  five  miles  of  Yellow  Bluff. 
The  same  beds  are  exposed  on  Gravel  Creek,  in  Wilcox 
county.  Above  Gullett's  to  Coal  Bluff,  many  of  the  bluffs 
contain  greensand. 

2.  A  thin  greensand  marl  bed  occurs  at  Turner's  ferry 
and  at  Tuscahoma  on  the  Tombigbee.  This  bed  has  not 
been  identified  on  the  Alabama.  It  is  of  little  importance 
agriculturally. 

3.  A  greensand  marl  bed  occurs  at  Lower  Peach  Tree 
and  at  Bell's  landing  on  the  Alabama  river,  but  it  has  not  been 
recognized  yet  on  the  Tombigbee.  West  of  Lower  Peach 
Tree  this  bed  gives  rise  to  the  formation  of  Lime  Hills  soils 
which  are  to  be  seen  in  the  direction  of  Choctaw  Corner, 
nearly  to  the  latter  place.  The  Lime  Hills  north  of  Butler, 
in  Choctaw  county,  are  probably  also  in  part  at  least  due  to 
this  bed. 

4  The  greensand  marls  of  Wood's  Bluff,  on  the  Tombig- 
bee. This  bed  is  seen  in  the  town  of  Butler,  in  Choctaw 
county,  and  also  across  Clarke  county  and  Wilcox  to  the 
Alabama  river,  where  it  crops  out  just  below  Bell's  landing, 
at  Johnson's  Wood-yard.  This  marl  and  the  preceding 
Bell's  landing  marl,  are  characterized  by  the  presence  of 
large  boulder-like  masses,  produced  by  the  induration  of 
portions  of  the  beds. 

Beneath  the  indurated  portion  of  the  Wood's  Bluff  bed 
the  softer  marl  has  in  many  places  been  washed  out  and 
caves  formed.  This  may  be  noticed  around  Butler,  near 
Choctaw  Comer,  and  just  south  of  Lower  Peach  Tree. 

5.  Greensand  marls  at  Coffeeville  and  at  Claiborne,  and 
at  the  latter  place  also,  near  the  top  of  the  bluff,  the  shell 
marL  These  same  beds  are  to  be  seen  in  many  other  locali- 
ties, especially  along  the  Alabama  river  below  Claiborne. 

6.  Overlying  the  Claiborne  shell  beds  the  marly  argilla^ 
ceous  limestone  of  Jackson  age,  which  is  known  by  its  out- 
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crops  and  by  the  peculiar  soils  resulting  from  it,  from  the 
western  limit  of  the  State,  through  Washington  and  Clarke 
into  Monroe  and  Conecuh,  and  thence  into  detached  tracts 
to  southeastenuA.labama. 

7.  The  white  marls  and  limestones  of  the  Vicksburg 
group,  occurring  in  all  the  localities  mentioned  in  the  pre- 
ceding paragraph,  but  much  more  widely  distributed. 

8.  The  gypsum  beds  which  occur  at  many  of  the  locali- 
ties of  the  white  limestones  of  the  two  preceding  paragraphs. 
These  gypsum  marls  have  been  noticed  in  Washington,  and 
Clarke ;  in  the  latter  county  especially,  near  Gainestown. 

I  have  given  the  localities  of  outcrops  of  these  marls  along 
our  river  banks  in  some  detail,  because  I  am  convinced  that 
they  will  some  day  be  of  much  more  importance  to  the 
farmers  of  the  State  than  they  are  now.  This  is  particu- 
larly true  of  the  Nanafalia  and  Wood's  Bluff  marls.  The 
rivers  will  naturally  furnish  the  means  of  transport. 

By  connecting  by  a  straight  line  the  localities  of  the  oc- 
currence of  these  beds  on  the  two  rivers,  it  will  be  seen  that 
the  general  direction  of  their  line  of  outcrop  is  somewhat 
north  of  west  and  south  of  east  across  the  country.  Beyond 
and  between  these  rivers  their  outcrops  may  be  looked  for 
through  the  country,  along  the  continuation  of  this  line,  but 
a  little  north  of  it,  since  the  beds  rise  slightly  towards  the 
northeast,  and  the  line  above  indicated  connects  the  points 
of  outcrop  at  the  water  leveL 

The  Tertiary  formations  in  the  eastern  part  of  the  State 
are  more  generally  calcareous  and  less  intermingled  with 
lignitic  strata  than  is  the  case  westward,  and  they  appear, 
also,  to  be  more  generally  hidden  by  the  superficial  Drift 
deposits.  A  greensand  marl  has  been  observed  at  Kim- 
mey's  mill,  south  of  Elba,  in  Coffee  county;  its  exact  geologi-. 
cal  position  is  not  definitely  determined,  but  it  belongs  in 
all  probability  to  the  Claiborne  series. 

Marls  and  limestones  are  exposed  on  the  Chattahoochee 
river  at  intervals  from  below  Eufaula  down  to  the  Florida 
line,  but  I  am  at  present  unable  to  give  any  details  concern- 
ing them. 
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Of  other  naturally  occurring  materials  which  have  been 
profitably  used,  either  in  compost  heaps  or  directly  upon 
the  lands,  there  may  be  mentioned  pond  or  marsh  muck, 
which  is  specially  rich  in  humus  and  also  in  certain  mineral 
elements  of  plant-food.  This  substance  is  generally  accessi- 
ble in  the  State,  and  should,  whenever  practicable,  be  used 
in  connection  with  the  marls  mentioned. 

Professor  Hilgard  long  since  called  attention  to  the  value 
of  the  straw  of  the  long-leaf  pine  as  a  manure,  and  his  analy- 
ses show  that  it  contains  in  considerable  quantities  the  min- 
eral ingredients  necessary  to  plants.  According  to  the  same 
authority,  the  best  manner  of  applying  it,  next  to  incorpora- 
ting it  with  the  manure  pile,  is  to  compost  it  with  Ume  or 
some  of  the  calcareous  marls  of  which  mention  has  been 
made,  and,  after  it  has  become  thoroughly  decayed,  then  to 
spread  it  upon  the  land. 

• 

The  following  analysis  of  a  specimen  of  muck  from  a 
swamp  near  the  banks  of  Autauga  creek,  at  Prattville,  Au- 
i  tauga  county,  will  show  the  general  nature  of  this  material. 
The  swamp  has  a  dense  growth  of  magnolia,  bay,  laurel, 
short-leaf  pine,  sweet  gum,  sassafras,  maple,  elder,  button- 
balls,  white  oak,  swamp  oak,  dogwood,  buckeye,  Bhus  ver- 
niXf  etc.  When  cleared  and  drained  such  swamps  are  at 
first  liable  to  suffer  the  drawbacks  incident  to  an  excess  of 
humus,  but  after  being  a  while  in  cultivation,  and  sand  and 
loam  become  mixed  with  the  humus,  very  productive  soils 
result. 

No.  2.  Black  swamp  muck  from  the  bottom  of  Autauga 
creek,  at  Prattville,  Autauga  county,  A  light-black  pulveru- 
lent mass  when  dry. 
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SWAMP  MUCK,   AUTAUGA  COUNTY. 


Insoluble  matter ^ 

Soluble  silica 

Potash •. 

Soda 

Lime 


No.  2. 


Magnesia 

BroMm  oxide  of  manganese. 

Peroxide  of  iron 

Alumina 

Phosphoric  acid 

Sulphuric  acid 

Water  and  organic  matter. , 


51 . 678 

0.487 
0.265 
0.472 
0.007 
Trace 
Trace 
1.362 
0.060 
0.296 
44.574 


Total 


Hygroscopic  moisture, 
absorbed  at 


99.201 


18.47 
20.50.*' 


The  hygroscopic  character  of  the  hnmus  is  here  well  ex- 
hibited. The  material  contains  a  comparatively  large  per- 
centage of  lime  and  potash,  but  the  phosphoric  acid  is  rather 
deficient  This  muck  would  improve  the  physical  characters 
both  of  light  sandy  and  of  heavy  clayey  soils. 
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SECTION  iir. 

AGRICULTURAL  DESCRIPTIONS  OF  THE  COUN- 
TIES OF  ALABAMA. 

The  counties  are  here  grouped  under  the  heads  of  the 
several  agricultural  regions,  previously  described,  to  which 
each  predominantly  belongs,  or,  in  some  cases,  under  that 
to  which  it  is  popoularly  assigned.  Each  county  is  de- 
scribed as  a  whole.  When  its  territory  is  covered  in  part 
by  several  adjacent  soil-regions,  its  name  will  be  found  un- 
der each  of  the  several  regional  heads  in  which  it  is  con- 
cerned, with  a  reference  to  the  one  under  which  it  is  actually 
described.  In  the  lists  of  counties  placed  at  the  head  of 
each  group  the  names  of  those  described  elsewhere  are 
marked  with  an  asterisk  (*),  and  the  reference  to  the  head 
under  which  these  are  described  will  be  found  in  its  place, 
in  the  order  of  the  list,  in  the  text  itself. 

The  regional  groups  of  counties  are  placed  in  the  same 
order  as  that  in  which  the  regional  descriptions  themselves 
are  given. 

The  statements  of  areas,  of  woodland,  prairie,  etc.,  refer 
to  the  original  state  of  things,  irrespective  of  tilled  or  other- 
wise improved  lands. 

Appended  to  the  description  of  each  county  from  which  a 
report  or  reports  have  been  received,  is  an  abstract  of  the 
main  points  of  such  reports,  so  far  as  they  refer  to  natural 
features,  production,  and  communication.  Those  portions 
of  the  reports  referring  to  agricultural  and  commercial  prac- 
tice are  (in  condensed  form)  placed  in  a  separate  division 
(Section  IV),  following  that  of  the  county  descriptions. 

In  making  the  abstracts  of  these  reports  it  has  been  nec- 
essary, in  most  cases,  to  change  somewhat  the  language  of 
the  reporter  while  preserving  the  sense.  In  some  cases 
statements  palpably  incorrect  or  overdrawn  have  been  alto- 
gether omitted,  while  sometimes  explanatory  words  have 
been  added,  placed  in  parentheses. 
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METAMOEPHIC  EEGIOK 

The  following  counties  lie  partly  or  wholly  within  the 
Metamorphic  region :  Cleburne,  Bandolph,  Chambers,  Lee, 
Tallapoosa,  Clay,  Coosa,  Talladega,*  Chilton,*  and  Macon.* 

CLEBUBNE. 

Poptilatim:  10,976.— White,  10,308;  colored,  668. 

Area:  540  square  miles. — ^Woodland,  alL  Metamorphic, 
400  square  miles ;  Coosa  Valley,  140  square  miles. 

Tilled  land :  51,428  acres. — ^Area  planted  in  cotton,  9,156 
acres;  in  com,  21,552  acres;  in  oats,  5,672  acres;  in  wheat, 
7.504  acres;  in  tobacco,  85  acres;  in  sweet  potatoes,  221 
acres. 

Cotton  production:  3,600  bales;  average  cotton  product 
per  acre,  0.39  bale,  555  pounds  seed-cotton,  or  185  pounds 
cotton  lint. 

The  northern  part  of  Cleburne  county  consists  of  hmh 
and  rugged  mountains  of  sandstone  and  subordinated  ridjs 
of  flint  or  chert,  alternating  with  vaUeys  or  inclosing  coves 
of  red  or  yellow  fertile  lands.  This  part  of  the  county  is  of 
the  same  nature  as  adjoining  portions  of  Cherokee  and  Cal- 
houn. The  red  soils  are  based  on  the  magnesian  limestones 
of  the  country,  and  the  broken  and  ridgy  lands  have  a  soil 
of  gray  or  light  colors.  All  these  valley  lands  contain  more 
or  less  of  angular  flinty  gravel  in  both  soil  and  subsoiL  The 
timber  on  the  flint  ridges  is  in  many  cases  prevalently  long- 
leaf  pine;  upon  the  sandstone  mountain  the  oaks  and 
short-leaf  pine  predominate  as  a  rule.  The  mountain  lands 
are  generally  uncultivated ;  the  ridge  lands  also,  especially 
where  there  is  much  of  the  chert  flor  int  in  large  masses. 
Upon  the  slopes,  however,  there  are  often  very  good  gravelly 
lands,  with  yellow  subsoil  under  cultivation.  The  rest  of 
the  county  is  made  up  of  slaty  or  crystalline  rocks,  and  the 
soils  derived  from  them  are  of  two  principal  classes,  viz: 
the  red  and  the  gray  lands.  In  addition  to  these  there  are 
the  sandy  lands  of  the  creek  and  river  bottoms.  In  cross- 
ing the  county  from  northwest  to  southeast  one  goes  across 
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the  belts  of  different  rocks  and  of  the  different  classes  of 
soils  which  are  derived  from  them. 

The  western  boundary  of  the  county,  as  far  north  as 
township  14,  is  made  by  a  mountain  range  of  crystalline 
slates  and  conglomerate.  In  township  14  this  range  turns 
eastward,  and  its  prolongation  in  Georgia  is  known  as  Dug- 
Down  mountain.  On  this  mountain,  which  is  several  miles 
wide,  there  is  very  little  level  land,  and,  as  the  rocks  which 
form  the  mountain  furnish  soils  that^are  sandy  and  clayey, 
and  in  the  main  not  very  fertile,  this  part  of  the  county  is 
comparatively  thinly  settled  and  little  cultivated.  Across 
the  mountain  we  descend  into  the  valley  of  the  Tallapoosa 
river,  and  of  Cane  creek,  its  western  fork.  The  width  of 
this  valley  varies,  being  at  Boss'  ford  about  one  mile.  The 
bottom  lands  are  generally  best  suited  to  com  and  other 
grain,  though  some  are  cultivated  in  cotton.  The  valley  of 
the  Tallapoosa  is  separated  from  that  in  which  Arbacoochee 
is  situated  by  a  ridge  of  some  200  or  250  feet  in  height,  with 
little  level  land  and  few  settlements.  The  valley  of  Arba- 
coochee is  drained  by  a  small  stream  called  Dying  creek, 
and  in  this  valley  many  of  the  characteristic  features  of  the 
valley  lands  of  this  region  are  well  shown.  The  rocks  which 
underlie  these  valley  lands  are  comparatively  easily  disin- 
tegrated  by  the  atmospheric  agencies,  and  near  the  surface 
they  have  been  weathered  into  reddish  and  yellowish  clays^ 
which  retain  the  bedding  or  stratification  of  the  original 
rocks.  These  rocks  consist  in  part  of  thin  beds  or  sheets 
of  quartz  which  resist  decay,  and  as  the  more  yielding  mate- 
rials are  worn  away  the  quartz  fragments  cover  the  ground. 
The  soil  is  a  dark  colored  loam,  underlaid  with  a  red  clay, 
which  is  the  result  of  the  removal  and  redeposition  of  the 
underlying  "slates,"  which,  in  turn,  are  the  stratified  clays 
resulting  from  the  decay,  in  place,  of  the  original  rocks  as 
before  stated.  The  valley  lands  are  rolling  and  gently  un- 
dulating, and  comprise  many  very  fair  farms. 

The  region  about  Arbacoochee  is  best  known  as  a  great 
center  of  gold-mining  operations  thirty  years  ago.  South- 
east of  Arbacoochee  for  five  or  six  miles  there  are  hilly  or 
mountainous  lands,  with  mica  slates  near  the  surface,  thinly 
covered  with  soil ;  in  consequence  there  is  but  little  cultiva- 
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tioiL  These  harder  slates  alternate  with  others  containing 
a  good  deal  of  hornblende  (an  iron  bearing  mineral),  and  as 
the  hornblendic  rocks  disintegrate  quite  readily,  their  posi- 
tions are  usually  marked  by  valley-like  depressions  with  a 
red  or  yellow  clayey  soil,  which  supports  a  growth  of  white, 
red,  and  Spanish  oaks,  sour  gum,  walnut,  and  hickory. 
Pennyroyal,  a  lime-loving  plant,  is  found  in  most  of  the 
fence  corners  where  this  soil  predominates.  The  red  soils 
of  this  kind  are  considered  best  for  com  and  other  grains, 
but  they  are  not  so  good  for  cotton.  In  good  seasons  they 
are  quite  productive,  but  are  inclined  to  be  drouthy. 

The  lower  part  of  this  county  is  characterized  by  the  pre- 
dominance of  red  lands,  a  belt  of  which,  five  or  six  miles, 
in  widthi  crosses  the  county  almost  east  and  west,  near  its 
southern  boundary.  The  soil  is  yellowish-brown  loam, 
which,  for  most  crops,  is  very  productive.  Throughout  the 
county  the  gray  soils  greatiy  predominate,  the  red  soils, 
with  which  they  alternate,  being  usually  in  comparatively 
narrow  belts.  As  showing  the  average  composition  of  the 
red  soils,  see  analysis  of  a  soil  of  this  kind  from  Lee  county 
(page  187).  The  gray  lands  are  of  widely  diflferent  grades 
of  fertility,  according  to  the  nature  of  the  rocks  from  which 
they  have  been  derived.  The  best  of  the  gray  soils  are  de- 
rived from  a  granitic  rock,  and  are  frequently  found  closely 
associated  with  the  red  soils  just  spoken  ol .  Such  soils 
rank  in  fertility  among  the  best  in  the  county,  but  they  are 
not  the  most  widely  distributed.  Gray  soils  derived  from 
mica  and  clay  slates,  make  up  the  greater  part  of  the  lands 
of  this  region,  and  are  found  both  in  the  uplands  and  in  the 
lowlands,  being  in  the  latter  position  usually  somewhat 
more  sandy.  The  gray  lands  have  a  growth  of  the  various 
species  of  oaks,  and  with  these  pines,  where  the  sandy  ma- 
terial predominates.  The  average  composition  of  the  gray 
soil  of  the  better  quality  may  be  seen  from  an  analysis  of  a 
gray  soil  collected  near  Opelika,  in  Lee  county  (see  page  187.) 

The  cotton  production  of  Oleburne  county  is  small,  which 
is  partly  due  to  the  fact  that  there  is  no  railroad  or  naviga- 
ble stream.  Lying,  as  it  does,  along  the  northwestern 
border  of  the  metamorphic  regions,  only  a  small  proportion 
of  its  soils  can  be  rated  as  first  class. 
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▲K8TBACT  07  THX  BXP0BT8  OF  JOHN  B.  MOTIB,  07  SDWABDSYZX<LB,  AND  OF  JAKES 
H.   BELIi  AND  DATXD   Y.  CBIDBB,  OF  ABBACOOCHBX. 

(These  reports  refer  tothe  fegion  drained  by  Crane  creek  ctnd  the  main  fork  of  Ihe 

TaUc^poosa  river,) 

In  general,  the  uplands  away  from  the  streams  are  rather  pocnr,  and  most 
of  the  fanning  lands  are  found  in  the  vicinity  of  the  river  and  the  creeks. 
The  low  bottom  lands  are  not  best  suited  to  cotton,  as  the  plant  is  late  in 
getting  started  and  liable  to  injury  from  early  frosts.  For  this  reason  the 
uplands,  though  not  So  fertile,  are  preferred.  I^otwithstanding  these  ob'* 
Jections  to  the  bottom  lands,  they  are  much  cultivated  in  cotton,  on  account 
of  the  generally  inferior  quality  of  the  uplands.  The  bottom  growth  is  a 
mixture  of  oaks,  hickory,  walnut,  gum,  etc.  The  top  soil  is  usually  a  sandy 
loam  of  gray  and  yellowish  to  dark  colors,  eight  to  ten  inches  in  thickness, 
with  8  subsoil  in  general  somewhat  heavier,  and  of  gray  to  yellow  and  red^ 
dish  coloHi,  according  to  locality.  The  underlying  rock  also  varies  with  the 
locality,  being,  however,  some  kind  of  slate  rock  at  depths  of  from  six  to 
ten  feet  These  soils,  while  best  suited  to  corn,  are  yet,  in  places,  well 
adapted  to  cotton.  The  other  soil  varieties  are  the  red  lands,  which  are  best 
for  grain  crops,  and  the  pine  lands,  with  gray  gravelly  soils. 

The  chief  crops  are  cotton,  corn,  wheat,  oats,  etc.,  but  the  soil  is  for  the 
most  part  best  adapted  to  corn,  cotton,  and  oats.  From  one-third  to  one 
half  of  the  cultivated  land  is  in  cotton,  which  usually  grows  to  the  height 
of  two  and  a  half  to  four  feet.  After  five  years'  culture  (unmanured)  the 
yield  decreases  about  one^half.  Very  little  land  Ib  turned  out;  and  if  re« 
tflaimed,  it  produces  well  for  a  few  years. 

RANDOLPH. 

Population:  16,575.— White,  13,155 ;  colored,  3,420. 

Area:  610  square  miles. — ^Woodland,  all.  All  Meta- 
morphia 

TiUed  land:  81,426  acres. — Area  planted  in  cotton,  23,177 
acres ;  in  corn,  29,595  acres ;  in  oats,  4,850  a^cres ;  in  wheat, 
10,156  acres  ;  in  tobacco,  44  acres ;  in  sweet  potatoes,  433 
acres. 

Cotton  prodiidion :  7,475  bales ;  average  cotton  product 
per  acre,  0.32  bale,  456  pounds  of  seed  cotton,  or  152  pounds 
cotton  lint. 

In  Randolph  county,  as  in  other  counties  of  this  region, 
the  rocks  and  their  derived  soils  are  disposed  in  belts  which 
have  a  general  northeastern  and  southwestern  direction,  and 
in  crossing  the  county  from  northwest  to  southeast  the  re- 
lations of  these  belts  may  best  be  made  out  The  hom- 
blendic  rocks,  which  yield  reddish  and  tolerably  fertile  soils 
and  give  rise  to  gently  undulating  topography,  occupy  the 


352  BIENNIAL  REPOBT  OF  THE  STATE  GEOLOGIST. 

northwestern  corner  of  the  county,  and  another  belt  of  .a 
very  similar  nature  is  found  in  the  southeastern  portion, 
while  the  greater  part  of  the  intervening  country  is  made  up 
of  mica  and  clay  slates.  The  mica  slates  extend  as  far  as 
the  Little  Tallapoosa  river,  beyond  which  comes  a  belt  of 
the  clay  slates  to  Wedowee,  and  then  a  repetition  of  the 
mica  slates  as  far  as  the  line  passing  northeastward  through 
Louina.  The  country  made  by  the  mica  slates  is  in  gen- 
eral rather  broken  and  the  soils  somewhat  sandy,  and  is  not 
very  fertile.  The  timber  consists  of  the  upland  oaks  and 
hickories,  with  long-leaf  pines,  the  latter  becoming  in  many 
places  the  prevailing  tree.  The  clay  slates  give  generally  a 
stiffer  and  more  fertile  soil  than  the  beds  just  mentioned, 
and  the  usual  timber  is  oak  and  hickory,  with  very  little 
pine. 

Below  Wedowee,  to  the  limit  above  named,  while  the  mica 
slates  are  most  prominent  among  the  strata,  they  alternate 
with  the  gneisses,  which,  in  many  places,  take  the  characters 
of  granites.  The  soils  derived  from  this  class  of  rocks  are 
about  the  best  in  the  county,  and,  as  showing  their  average 
composition,  the  reader  is  referred  to  the  analysis  of  gray 
granitic  soil  from  Lee  county,  given  on  page  187.  The  mica* 
slate  soils  are  well  represented  in  the  analysis  of  a  soil  of 
that  kind  collected  in  Clay  county  (see  page  189).  South  of 
Louina  to  the  line  of  Chambers  county  the  soils  are  mostly 
red,  derived  from  the  homblendic  rocks  alluded  to  before. 
The  subsoils  are  also  red,  and  rest  on  yellowish  and  reddish 
stratified  clays,  which  are  nothing  more  than  the  decayed 
slates  of  the  country. 

In  the  southeastern  part  of  the  county,  from  Boanoke  to 
the  line  of  Chambers,  the  soils  are  sandy,  and  deep  beds  of 
white  sand  remind  one  of  the  southern  counties  of  the  State. 
The  color  of  this  soil  is  gray  to  whitish,  and  the  timber  is 
chiefly  long-leaf  pine,  with  black-jack  and  the  other  oaks 
which  are  so  commonly  found  in  the  piny  woods.  The  only 
rocks  which  are  to  be  seen  in  this  pine  region  are  sand- 
stones and  siliceous  rocks,  and  in  many  places  the  fragments 
of  quartz-seams  cover  the  ground.  This  is  usually  the  case, 
however,  near  the  edge  of  the  pine  region. 

The  drainage  of  Bandolph  county  falls  into  two  systems, 
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the  greater  part  being  into  the  Tallapoosa  river,  a  small 
area  in  the  southeastern  comer  belonging  to  the  Ghatta- 
.  hoochee. 

In  its  relations  to  cotton  production  Bandolph  stands  be- 
tween Cleburne  and  Clay  on  the  one  hand  and  Chambers  on 
the  other.  It  is  remote  from  a  market,  and  its  soils  are  not 
the  best  suited  to  cotton,  except  in  certain  sections,  which 
are  mostly  in  the  lower  part  of  the  county. 

ABSTRACT  OF  THB  BKPOBT  07  JAMBS  H.    BADITBT,    OF  BOANOKB. 

(The  region  r^emd  to  Ues  voUhin  the  drainage  area  of  High  Pine  and  Com  Souse 

creeks^  tribvdaries  of  the  TaUapoosa,) 

The.  uplands  are  preferred  for  cotton  coltare,  since  in  tlie  lowland  the 
plant  is  liable  to  be  late,  to  take  the  rust,  and  to  be  killed  by  early  frosts  be- 
fore fall  maturity.  The  two  chief  varieties  of  soil  are  those  of  the  gray  and 
red  nplands,  which  make  at  least  three-fourths  of  the  coltivated  lands  of 
the  region  described.  For  cotton  oaltnre  the  slopes  facing  the  south  or 
southeast  are  preferred  to  other  localities.  The  timber  upon  these  uplands 
consists  of  pines,  oaks,  and  hickories,  the  preponderance  of  one  or  the 
other  of  these  trees  depending  on  the  quality  of  the  soil.  The  top  soil  varies 
from  light  sandy  and  gravelly  to  a  rather  heavy,  clayey  loam  of  gray  to 
brown  or  red  colors,  resting  on  a  subsoil  of  yellow  or  red  clay  (sometimes 
very  sandy).  The  underlying  material  is  a  soft,  rotten-slate  chalk,  which  is 
found  at  a  depth  of  from  four  to  eight  feet.  Of  less  importance  in  the  cul- 
tivation of  cotton,  but  important  for  com  and  other  grain  crops,  are  the 
light  sandy-bottom  soils.  These  have  a  natural  growth  of  white  oaks, 
beech,  and  poplar. 

The  chief  crops  are  com  and  cotton ;  the  former  on  lowlands,  the  latter 
on  uplands.  About  one-half  of  the  land  is  planted  in  cotton,  which  usually 
attains  a  height  of  from  two  to  six  feet,  but  is  most  productive  at  three  or 
four  feet.  One-tenth  of  the  land  originally  in  cultivation  is  turned  out,  but 
when  such  land  is  treated  with  manure  it  produces  weU. 

CHAMBERS. 

Paptdation:  23,440.— White,  11,364;  colored,  12,076. 

Area:  610  square  miles. — Woodland,  alL  All  Metamor- 
phic 

TUled  lands:  149,283  acres. — Area  planted  in  cotton, 
70,934  acres ;  in  corn,  49,306  acres ;  in  oats,  9,258  acres ;  in 
wheat,  11,520  acres ;  in  tobacco,  39  acres ;  in  sugar-cane,  211 
acres ;  in  sweet  potatoes,  1,038  acres. 

Cotton  prodtLction:  19,476  bales;  average  cotton  product 

per  acre,  0.27  bale,  384  pounds  seed  cotton,  or  128  pounds 

cotton  lint. 

23 
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The  water-shed  between  the  Chattahoochee  and  the  Tal- 
lapoosa runs  nearlj  north  and  south  through  Chambers 
oonnty.  The  bedded  rocks  which  form  the  snbstratnm  of 
this  comity  all  have  the  general  direction  of  northeast  and 
southwest,  except  in  the  southeastern  comer,  where  their 
arrangement  is  quite  irregular;  and  on  this  account  the  soils 
of  different  kinds  are  in  belts  which  pass  through  the  county 
from  northeast  to  southwest.  The  soils  are  essentially  of 
two  kinds,  the  red  and  the  gray,  and  a  northeast  and  south- 
west line  through  the  county  a  few  miles  northwest  of  La- 
Payette  would  be  about  the  dividing  line  between  these 
two  varieties.  Toward  the  northwest  the  soils  would  be 
mostly  gray,  and  toward  the  southeast  mostly  red ;  but  in 
both  divisions  the  predominant  soil  variety  is  marked  by 
many  belts  and  patches  of  the  other  varieties. 

In  the  northern  and  northwestern  parts  of  Chambers 
county,  where  the  gray  soils  prevail,  the  country  is  rolling  or 
gently  undulating,  and  the  timber  consists  of  species  of  up- 
land oaks,  with  long-leaf  pine,  the  latter  becoming  the  prin- 
cipal tree  in  some  localities  where  the  soil  is  sandy.  In  the 
extreme  northwest  the  underlying  rocks  are  slates,  which 
have  been  thoroughly  disintegrated  in  place,  and  have  been 
converted  into  stratified  clays  of  a  yellowish  color,  with  a 
top  covering  of  yellow  or  brown  loam,  constituting  the  soil 
and  subsoiL  These  slates  are  always  interbedded  with 
seams  of  quartz,  the  fragments  of  which  in  some  placea 
completely  cover  the  ground.  The  soils  are  of  moderate 
fertility.  Near  Milltown,  the  granite  appears  often  at  the 
surface  as  large  areas  of  bare  rock.  The  granitic  soils  are 
among  the  best  in  the  county,  and  their  average  composition 
may  be  seen  by  reference  to  an  analysis  under  Lee  county, 
given  on  page  187. 

The  red  soils  are  characteristic  over  more  than  half  of 
the  lower  part  of  Chambers  county,  and  the  hornblendic 
rocks,  from  which  they  have  been  derived,  are  usually  worn 
down  by  denudation  rather  uniformly,  producing  an  undu- 
lating surface.  The  timber  is  mostly  of  oaks,  and  nowhere 
can  more  luxuriant  groves  of  red,  Spanish,  white  and  post 
oaks  be  seen  than  upon  the  rolling  red  lands  of  Chambers. 
These  red  lands,  as  stated  elsewhere,  are  better  suited  to 
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the  prodaction  of  grain  crops  than  of  cotton,  thongh  a  con- 
siderable proportion  of  the  latter  crop  i9  always  planted* 
The  red  lands  have  from  the  first  been  selected  by  the  farm- 
ers, and  it  is  rarely  that  any  large  areas  can  now  be  seen 
that  have  not  been  cleared  and  put  in  cultivation.  Most  of 
the  handsome  residences  of  the  prosperous  planters  of  ante- 
beHum  days  are  situated  in  the  midst  of  these  lands,  and  are 
surrounded  with  the  splendid  oak  groves  alluded  to. 

Chambers  county  forms  a  part  of  the  great  Central  cotton 
belt  of  the  State,  and  its  soils,  particularly  those  in  the 
lower  townships,  are  well  suited  to  the  production  of  Cot- 
ton. Such  are  the  red  and  gray  gneissic  soils,  of  which 
mention  has  been  made  before.  From  LaFayette  to  the 
southern  limit  of  the  county  the  greater  part  of  the  land  is 
in  cultivation,  and  cotton  forms  nearly  one-half  of  the  crops 
cultivated.  The  greater  part  of  the  cotton  crop  is  sold  to 
merchants  at  LaFayette,  Opelika,  and  West  Point 

USE. 

Population:  27,262.— White,  12,217;  dblored,  15,045. 

Area:  610  square  miles. — ^Woodland,  alL  All  Metamor- 
phic;  but  the  rocks  over  about  250  square  miles  in  the 
southern  part  of  the  county  are  covered  with  Stratified 
Drift,  which  yields  the  soils  and  subsoils. 

Tilled  land :  122,875  acres. — ^Area  planted  in  cotton,  51,889 
acres ;  in  corn«  30,137  acres ;  in  oats,  11,918  acres ;  in  wheats 
8,697  acres ;  in  rice,  10  acres ;  in  tobacco^  11  acres ;  in  sugar- 
cane, 208  acres ;  in  sweet  potatoes,  925  acres. 

Cotton  production:  13,189  bales;  average  cotton  product 
per  acre,  0.25  bale,  357  pounds  seed-cotton,  or  119  pounds 
cotton  lint. 

Lee  county,  though  formed  by  the  strata  of  the  Metamor^ 
phic  series,  has  these  rocks  almost  entirely  covered  over  the 
southern  half  by  the  beds  of  Stratified  Drift  Li  the  north- 
em  half  of  the  county,  the  metamorphic  or  crystalline  rocks 
are  directly  concerned  in  the  formation  of  the  soils,  and  it 
is  necessary  to  a  proper -understanding  of  the  kinds  and 
distribution  of  these  soils  first  to  give  a  short  account  of 
the  rocks  which  yield  them.     The  greater  part  of  the  county 
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is  made  up  of  gneisses  or  crystalline  sedimentary  rocks  com-* 
posed  of  three  minerals,  quartz,  feldspar,  and  mica,  in  vary^ 
ing  proportions,  by  reason  of  which  yariations  in  the  qual- 
ity of  the  rock  and  of  the  soil  derived  from  it  are  brought 
about  Further  variations  are  due  to  the  circumstance  that 
hornblende  may  partly  or  wholly  replace  the  mica.  The 
homblendic  rocks,  in  decompo8ing,give  rise  to  soils  which  are 
deeply  colored  by  red  iron.  In  many  places  the  feldspar  is 
deficient,  sometimes  wanting,  and  the  rock  passes  into  mica 
slate,  with  a  corresponding  change  for  the  worse  in  the  soil 
produced  from  it. 

In  the  southern  half  of  the  county,  or  rather  traversing 
it  in  a  northeastern  and  southwestern  direction  near  its  cen^ 
ter,  is  a  belt  of  limestone  (magnesian)  associated  with  bed» 
of  micaceous  sandstone.  These,  especially  the  limestone, 
are  generally  covered  with  beds  of  Drift,  and  therefore  very 
slightly  affect  the  soils;  the  sandstone,  however,  former 
some  hills  with  sterile  soil  in  the  southwestern  part  of  the 
county,  near  the  line  of  Macon.  Aside  from  the  Drift  soils,, 
therefore,  the  arable  lands  of  Lee  county  may  be  classed  as 
gray,  red,  and  sandy,  the  gray  soils,  derived  from  the 
gneissic  rocks,  being  most  abundant,  forming  about  three- 
fourths  of  the  land,  and  varying  considerably  in  fertility,  as 
might  be  inferred  from  what  has  been  said  before  concerning 
the  rocks  which  furnish  them  (see  analysis  of  an  average 
soil  of  this  kind  from  near  Opelika,  page  189).  The  red  soils 
are  next  in  abundance,  as  well  as  in  importance  in  cotton 
cultivation,  and  an  analysis  of  one  of  these,  also  from  near 
Opelika,  has  been  presented  on  page  189.  The  sandy  soils 
are  of  least  importance  here,  as  in  other  places^  The  Drift 
soils  vary,  as  usual,  between  heavy  clayey  loams  and  light 
sandy  loams,  and  as  they  are  similar  to  the  Drift  soils  else- 
where, an  enumeration  and  description  of  them  need  not  be 
repeated  here. 

Lee  county,  like  Chambers,  is  one  of  the  great  Central 
cotton  counties.  The  soils  best  suited  to  the  cotton-plant 
are  the  red  and  gray  gneissic  soils  in  the  noith,  and  the 
loam  soils  of  the  Drift  in  the  south,  the  latter  characteristic 
of  the  Gravelly  hills  region. 


AQBIOUIiTUBAL  DESCREPnONS  OF  THE  00X7NTIES.  367 

AB8TBAGT  OF  THB  BBPOBTS  07  MB.  JOHN  T.  HA.BBIB,  OF  OPBLIKA,  AND  MB.  O.  H. 

m'gulloh,  of  BEULAH. 

(These  reports  relaie  to  the  lands  vo'Uhin  ihe  drcUnage  areas  of   Osanippa  and 

HaUavDoka  creeks  and  tke  Chattahoochee  river.) 

The  soils,  in  the  order  of  their  relative  abundonoe  and  importance  in  the 
oultivation  of  cotton,  are  the  gray  lands,  the  red  lands,  and  the  sandy  lands. 
The  gray  soils  constitute  from  a  half  to  three-fourths  of  the  arable  lands  of 
the  county,  the  natural  timber  of  which  is  short-leaf  pine,  all  varieties  of 
upland  oaks,  except  the  black-jack,  which  is  comparatively  scarce,  hickory 
and  poplar;  in  swamps,  ash,  maple,  and  gum.  This  soil  is  a  light  sandy 
loam  of  prevailing  gray  color,  passing  occasionally  into  buff  and  yellowish. 
The  average  thickness  to  change  of  color  is  from  three  to  six  inches.  The 
flubsoil  is  generally  a  little  heavier  than  the  surface  soil,  and  is  sometimes  a 
yellowish  or  reddish  clay,  containing  angular  fragments  of  quartz.  Thia 
subsoil  is  underlaid  with  the  more  or  less  decayed  gneiss,  or  mica  slate, 
from  which  it  has  been  derived,  and  it  is  a  not  an  uncommon  thing  to  see  the 
subsoil  passing  by  insensible  gradations  through  the  stratified  clays  into  the 
unchanged  rock.  The  red  lands  make  up  from  a  very  small  proportion  to 
nearly  one-half  of  the  lands,  but  the  red  and  the  gray,  in  some  sections, 
alternate  with  each  other  in  isuoh  a  way  that  it  is  impossible  to  map  out 
their  distinct  areas,  except  with  a  vast  amount  of  close  and  accurate  survey- 
ing. This  soil  is  a  light  clayey  loam,  usually  of  brown,  mahogony,  and  red 
colors,  from  five  to  eight  inches  thick  to  a  change  of  color.  The  subsoil  in 
consistence  is  not  much  heavier  than  the  soil,  though  perhaps  commonly  of 
a  slightly  darker  red  color.  Like  the  gray  soil,  this  also  contains  the  angu- 
lar quartz  fragments.  The  red  soils  are  considered  best  suited  to  corn  and 
other  grains,  though  cotton  forms  on  this,  as  well  as  on  the  gray  soil,  two- 
hirds  to  three-fourths  of  the  cultivated  crop.  The  sandy  soils  in  the  neigh- 
horhood  reported  upon  are  of  little  extent,  but  are  very  generally  planted 
in  cotton. 

The  above-named  lands  are  easy  to  cultivate  in  wet  and  dry  seasons,  being 
well  drained,  but  rather  early  and  warm.  The  crops  are  cotton,  corn, 
wheat,  oats,  and  sweet  potatoes.  The  gray  soil  is  perhaps  best  adapted  to 
cotton,  and  the  red  to  com  and  grain,  but  all  the  other  crops  generally  suc- 
ceed. From  two-thirds  to  three-fourths  of  the  whole  area  is  planted  in  cot- 
ton, which  varies  in  height  from  two  to  four  feet,  and  is  most  productive 
when  say  three  feet  high.  From  one-fourth  to  one-sixth  of  the  land  orig- 
inally in  cultivation  is  now  turned  out,  but  by  the  use  of  fertilizers,  such 
lands  can  be  made  to  yield  nearly  or  quite  as  ipuch  as  when  fresh. 

TALLAPOOSA. 

PopukUion:  23,401.— White,  16,108;  colored,  7,293. 

Area:  810  square  miles. — ^Woodland,  alL  Metamorphio, 
all ;  but  about  100  square  miles  in  the  lower  part  of  the 
county  are  covered  with  Stratified  Drift 

Tided  land:  143,175  acres. — ^Area  planted  in  cotton,  41,200 
acres ;  in  com,  41,415  acres  \  in  oats,  9,106  acres ;  in  wheat, 
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14,572  acres ;  in  tobacco,  21  acres ;  in  sngar-cane,  41  acres ; 
in  sweet  potatoes,  408  acres. 

Cotton  production:  14,161  bales;  average  cotton  product 
per  acre,  0.34  bale,  486  pounds  seed-cotton,  or  162  pounds 
cotton  lint. 

There  are  no  striking  topographical  features  to  be  noticed 
in  Tallapoosa  county.  The  drainage  is  all  into  the  Talla- 
poosa and  the  three  principal  tributaries  on  the  east,  Sandy, 
Blue,  and  Sougahatchee  creeks,  which  have  their  sources 
near  the  water-shed  between  the  Chattahoochee  and  the 
Tallapoosa,  a  ridge  traversing  Chambers  and  Lee  counties. 
All  the  bedded  rocks  of  the  county  are  crystalline  or  meta- 
morphic,  and,  like  all  strata  of  the  region  of  crystalline 
rocks,  lie  in  sheets  whose  outcropping  edges  have  the  pre- 
vailing direction  of  northeast  and  southwest  The  soils  de- 
rived from  these  rocks  are  disposed  in  parallel  belts  having 
the  same  general  direction.  Bearing  these  things  in  mind, 
a  description  of  the  agricultural  features  of  the  county  may 
best  be  given  by  naming  the  soil  belts  which  are  crossed  in 
succession  in  passing  through  the  county  from  northwest  to 
southeast. 

As  to  color,  there  are  two  varieties  of  soils :  the  red  and 
the  gray ;  but  the  latter  vary  very  greatly  in  respect  to  their 
fertility,  as  well  as  in  respect  to  the  rocks  from  which  they 
have  been  derived,  and  in  some  cases,  when  derived  from 
granitic  rocks,  rank  among  the  best  in  the  county.  These 
have  commonly  a  subsoil  which  is  more  or  less  reddish  or 
yellowish  in  color.  The  characteristic  timber  consists  of 
the  species  of  upland  oaks,  with  some  short-leaf  pine.  When 
based  upon  siliceous  rocks  and  mica  slates,  especially  when 
these  are  very  siliceous,  the  gray  soils  are  sandy  and  have 
a  light-colored  sandy  subsoil,  and  then  the  prevailing  timber 
is  the  long-leaf  pine,  with  its  associates,  black-jack  and  post 
oaks.  Such  soils  stand  low  in  the  scale  of  fertility.  Simi- 
larly, there  are  grades  in  the  fertility  of  the  red  and  yellow 
soils.  Those  derived  from  homblendic  rocks  are  of  a  deep- 
red  color,  are  rich  and  strong,  and  are  timbered  with  the 
upland  oaks — ^white,  red,  Spanish,  and  post.  Upon  these 
the  long-leaf  pine  is  seldom  seen.  As  has  been  before 
stated,  the  red  &K>ils  ^re  best  suited  to  the  grain  crops.    An- 
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other  kind  of  reddish  soil,  derived  from  certain  varieties  of 
mica  slates  and  clay  slates,  has  a  prevailing  timber  of  small 
oaks,  with  very  few  pines.  In  addition  to  the  above-named 
soil  varieties  there  are  the  nsual. bottom  soils,  which  are  in 
their  nature  dependent  npon  the  surrounding  uplands  from 
which  they  have  been  washed.  As  a  rule,  the  bottom  soils 
are  rather  sandy,  and  in  most  cases  are  more  fertile  than 
the  surrounding  uplands. 

As  to  distribution,  in  the  northwestern  corner  of  the 
county  there  is  a  small  area  in  which  the  rocks  are  thick- 
bedded  and  approach  granite  in  structure,  and  throughout 
this  region  the  soils  are  red  and  gray,  with  red  subsoils, 
and  of  rather  exceptional  fertility.  Thence  southeastward 
to  Dadeville  the  country  is  made  up  of  belts  of  light-gray 
sandy  soils,  timbered  with  long-leaf  pines,  alternating  with 
light-yellowish  sandy  and  loamy  soils  based  on  mica  and 
clay  slates,  and  supporting  mostly  oak  growth.  Subordina- 
ted to  these  are  areas  of  red  soils,  with  red  or  yellow  sub- 
soils, but  these  do  not  beeome  prominent  till  Dadeville  is 
passed.  Between  Dudleyville  and  Dadeville  there  is  much 
of  this  undulating  country  with  oak  and  hickory  growth, 
but  a  liUile  northwest  of  the  direct  line  between  the  two 
places  runs  a  belt  of  long-leaf  pine  land  with  sandy  soil,  and 
in  places,  especially  near  the  Tallapoosa  river,  in  the  vicinity 
of  the  line  of  Chambers  county,  there  are  deep  beds  of  white 
sand,  much  resembling  some  parts  of  the  State  where  the 
Stratified  Drift  forms  the  surface. 

Below  Dadeville,  to  the  southeastern  limit  of  the  county, 
the  red  and  gray  soils,  with  red  or  yellow  subsoils,  prevail, 
with  here  and  there  a  belt  of  sandy  pine  land.  The  red  and 
gray  colors  are  about  equally  prevalent,  and  the  soils  about 
equal  in  fertility  where  both  have  the  red  subsoiL  The 
agricultural  characters  of  these  two  varieties  are  well  shown 
in  the  abstract  given  below. 

South  of  the  Sougahatchee  creek  to  the  lower  end  of  the 
county  the  sands,  pebbles,  and  loams  of  the  Stratified  Drift 
overlie  all  the  country  rocks,  hiding  them  completely  from 
view,  except  in  the  vicinity  of  streams.  In  this  part  of  the 
county,  therefore,  these  superficial  beds  are  alone  involved 
in  the  formation  of  the  soils.    In  some  parts  of  the  region 
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thus  covered  with  the  Drift  there  are  beds  of  steatite,  which 
will  probably  some  day  be  of  yalue.  At  Tallahassee  the 
rocks  cause  cascades  in  the  Tallapoosa  river,  and  these  have 
been  utilized  to  furnish  the  power  for  one  of  the  largest  cot- 
ton factories  in  the  State. 

The  chief  cotton  soils  of  Tallapoosa  county  are  the  red 
and  gray  gneissic  soils  and  some  of  the  lowlands  of  the  river 
and  creeks,  and,  in  addition  to  these,  the  loams  of  the  Drift 
by  which  the  southern  portion  of  the  county  is  covered.  A 
large  proportion  of  the  cotton  crop  is  produced  in  the  south- 
em  sections,  where  there  is  a  prevalence  of  the  above-named 
soils.  Toward  the  north  and  northwest  the  slaty  soils  are 
much  less  suited  to  the  crop. 

ABSTBiLCT  OF  THX  BKPOBT8  OF  D.  A.  O.  BOSS,   OF  GAMP  HCTJ.,   DANIZI*  TATLOB,  OF 
MEW  STTB,  AXU  JAMBS  M.  PBABSON,  OF  DADEYILLB. 

( The  second  r^era  to  the  region  drained  by  ISmuckfau  creek ;  the  oOur  two  to  the 

region  of  Sandy  creek. ) 

About  New  Site  the  soils  i^e  mostly  giBj,  with  subsoils  Tarying  from  a 
sandy  clay  to  a  rather  stiff  red  day.  In  the  other  localities  the  red  and  the 
gray  soils  are  about  equal  in  extent,  the  gray  being,  if  anything,  rather  more 
abundant.  The  uplands  are  preferred  for  cotton,  for  the  reason  that  in  the 
lowlands  the  plant  is  likely  to  be  late,  and  therefore  to  be  killed  by  frost 
before  maturity.  Under  all  circumstances  the  use  of  ammoniated  manures 
is  recommended,  as  these  cause  the  plant  to  mature  early  and  escape  the 
danger  from  frosts.    The  soils  described  are — 

First.  Gray  soil.  This  soil  makes  from  one-half  to  two-thirds  of  the  cul- 
tivated lands  of  the  county,  and  varies  in  fertility  and  in  other  respects 
with  the  varying  quality  of  the  subsoil,  which  is  sometimes  a  red  clay  and 
sometimes  sand  or  gravel.  The  timber  in  the  first  case  is  ^  mixture  of  oaks 
and  hickories,  poplar,  ash,  etc.  When  the  subsoil  is  light,  the  long-leaf 
pine  becomes  a  characteristic  growth.  The  average  thiokness  of  the  top 
soil  is  six  inches.  The  underl^jing  granitic  rock,  from  which  both  soil  and 
subsoil  are  derived,  is  found  at  varying  depths  from  the  surface. 

Second.  The  red  soils.  These  make  from  one-thir4  to  one-half  of  the  cul- 
tivated lands  of  the  county,  being  more  widely  spread  over  the  southern 
half.  The  natural  timber  consists  of  oaks  and  hickories,  with  very  few 
pines.  The  top  soil  is  a  fine  sandy  to  clayey  loam,  five  or  six  inches  in 
thickness,  with  a  subsoil  of  red  clay,  and  is  usually  of  a  darker  shade 
(brown)  than  the  subsoil.  The  subsoil,  as  a  rule,  contains  fragments  of 
quartz  or  flint,  the  underlying  original  rock  being  found  at  varying  depths. 
Of  these  two  soil  varieties  the  gray  is  best  suited  to  the  cotton  crop,  the  red 
to  grains.  On  the  light  sandy  gray  soils  the  principal  oak,  which  is  associa- 
tad  with  the  pines,  is  the  black-jack. 

Third.  Not  more  than  one-sixth  of  the  county  is  bottom  land.  The  bot- 
\oti\  soils  are  generally  somewhat  heavy,  and  are  of  colors  and  compositioA 
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varying  with  the  aplands  from  which  they  are  derived.  Their  thickness  is 
often  great,  from  one  to  five  feet.  The  subsoil  is  commonly  of  heavier 
texture,  but  lighter  in  color  than  the  top  soil,  and  is  underlaid  at  varying 
depths  by  sand,  gravel,  granitic,  and  flinty  rocks,  according  to  locality. 

Tillage  is  easy  in  light  sandy  and  difficult  in  heavy  red  lands,  and  is 
easier  for  all  lands  in  wet  than  in  dry  seasons.  The  chief  crops  are  cotton, 
corn,  oats,  wheat,  sorghum,  sweet  potatoes,  etc.,  all  being  equally  well 
adapted  to  the  soil.  The  cultivated  land  is  very  nearly  equally  divided  be- 
tween cotton,  corn,  wheat,  and  oats.  Cotton  usually  attains  a  height  of 
from  three  to  three  and  a  half  feet,  and  is  most  productive  when  nearly  or 
quite  at  its  full  height.  One-third  of  the  oli^  lands  are  not  cultivated  ;  after 
several  years  of  rest  they  produce  nearly  as  well  as  when  fresh.  There  is 
not  much  injury  from  washings  except  on  coarse  gravelly  hillsides,  which 
can  be  prevented  by  hillside  ditching.  Valleys  are  not  hurt  by  the  washings 
of  the  uplands  unloss  clay  is  washed  in  to  cover  the  soil.  The  damage  from 
this  source  is  usually  prevented. 

CLAY. 

Popvlation :  12,938.— White,  11,870 ;  colored,  1,068. 

Area:  610  square  miles. — Woodland,  alL  All  Meta- 
morphicj. 

Tilled  land:  57,972  acres. — Area  planted  in  cotton,  13,921 
acres ;  in  com,  24,503  acres ;  in  oats,  4,834  acres ;  in  wheat, 
9,785  acres  ;  in  tobacco,  85  acres ;  in  sugar-cane,  10  acres  ; 
in  sweet  potatoes,  237  acres. 

Cotton  production :  4,973  bales ;  average  cotton  product 
per  acre,  0.36  bale,  513  pounds  seed-cotton,  or  171  pounds 
cotton  lint. 

One  of  the  most  prominent  topographical  features  of 
Clay  county  is  a  high  ridge  (Blue  Mountain)  composed  of 
siliceous  rocks,  which  runs  northeast  and  southwest  near  its 
western  boundary.  With  the  single  exception  of  Talladega 
creek,  all  the  streams  which  have  their  sources  in  the  hiUs 
of  Clay  county,  flow  either  southward  or  westward  into  the 
Coosa  and  Tallapoosa  rivers.  Talladega  creek  rises  in  the 
highlands  east  of  this  Blue  Mountain  ridge,  and,  flowing 
down  the  valley  southwestward  for  10  or  12  miles,  turns 
northwest,  and,  cutting  through  the  siliceous  rocks  of  the 
mountains  which  form  the  western  boundary  of  the  county, 
flows  out  into  the  Coosa  river  across  Talladega  county. 
Approximately  parallel  with  this  ridge,  and  six  or  eight 
miles  distant  from  it  toward  the  east,  there  is  another  ridge, 
which  is  formed  chiefly  of  mica  slates,  with  which,  however, 
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are  associated  ledges  of  quartz  rock,  which  give  rise  to 
much  rough  and  broken  country.  Between  these  two  ridges 
there  is  a  valley,  which,  with  some  interruptions,  extends 
through  the  whole  length  of  the  county.  In  its  upper  por- 
tion, near  the  headwaters  of  Ketchapedrakee  and  Tallad^a 
creeks,  this  valley  has  the  name  of  Fish-Head  Valley ;  in  the 
lower  part  of  the  county  it  is  balled  Horn's  Valley. 

West  of  the  Blue  Mountain  (as  the  western  ridge  is  some- 
times called),  out  to  the  borders  of  Talladega  county,  the 
rocks  of  clay  are  all  aluminous  slates  alternating  with  strata 
of  quartzite,  and  the  resulting  soils  are  gray,  which  are  not 
very  fertile.  Where  the  siliceous  rocks  are  most  promi- 
nent, as  upon  the  higher  ridges,  the  soils  are  sandy,  and 
support  a  growth  of  long-leaf  pine ;  in  other  places  the  up- 
land oaks  are  associated  with  the  pines. 

The  soils  of  the  valley  lands,  above  mentioned,  are  of  two 
kinds,  red  and  gray,  the  former  derived  from  the  rocks 
which  contain  the  mineral  hornblende,  and  the  latter  from 
the  mica  and  clay  slates.  These  two  varieties  are  in  belts 
and  patches,  and  it  is  impossible  to  give  any  detailed  ac- 
count of  their  relative  distribution.  The  country  from  the 
eastern  foot  of  the  Blue  Mountain  out  to  the  vicinity  of 
Ashland,  is  in  general  rolling,  though  rising  toward  the 
east,  and  is  made  up  of  many  alternations  of  mica  and  clay 
slates  with  the  hornblendic  rocks.  Perhaps  the  most  widely 
distributed  soil  is  a  brown  loam  resting  on  a  yellow  clay 
foundation  and  supporting  a  growth  of  red,  black,  and  Span- 
ish oaks,  with  a  few  chestnuts  and  hickories.  A  soil  of  this 
sort  was  collected  near  Mr.  H.  Watts',  and  the  analysis  of 
the  same  has  been  given  on  page  189.  The  soils  of  this 
class  are  good  with  favorable  seasons,  but  suffer  much  from 
drouth.  Going  eastward,  the  red  color  and  stiffness  of 
the  soils  increase,  and  at  Candutchkee  they  have  nearly  the 
color  and  texture  of  some  of  the  red  valley  soils  of  the  ad- 
joining county  of  Talladega.  This  red  belt  is  next  followed 
hy  a  region  made  up  of  mica  slates,  which,  for  great  dis- 
tances, presents  almost  uniform  characters.  These  latter 
rocks  yield  a  brown  soil  with  red-clay  subsoil,  wliich  usually 
contains  fragments  of  the  much-decayed  slate.  The  pre- 
vailing timber  is  post,  red,  and  black-jack  oaks^  with  some 
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pines  and  hickories,  the  two  latter,  however,  not  very 
numerous.  Soils  of  this  kind  may  be  seen  from  Delta  to 
Hillabee,  and  probably  in  the  continuation  of  the  same 
direction  to  the  lower  limit  of  the  county. 

East  of  the  ridge  lands,  between  Delta  and  Ashland,  and 
a  few  miles  below  the  latter  place,  there  is  a  belt  four  or 
five  miles  wide  of  rather  low,  gently  undulating  country 
called  Flatwoods,  covered  with  a  mixed  growth  of  oaks  and 
pine,  and  having  generally  a  gray  and  somewhat  sandy  soiL 
These  flatwoods  show  a  considerable  variety  as  regards  the 
fertility  of  the  soils.  Some  are  considered  almost  worth- 
less, being  too  wet  and  too  rocky  for  cultivation ;  but  when 
good  enough  for  cultivation  the  soil  gives  a  fair  yield,  as  all 
the  cotton  mature^  and  there  is  no  danger  of  its  suffering 
from  drouth.  Beyond  the  flatwoods,  toward  the  southeast- 
em  corner  of  the  county,  there  is  first  a  belt  four  or  five 
miles  in  width  of  granitic  rocks,  yielding  a  gray  soil,  which 
is  usually  quite  fertile,  and  this  belt  is  succeeded  in  the 
same  direction  by  clay  slates  and  micaceous  and  siliceous 
rocks,  which  give  yellowish  and  gray  clayey  and  sandy  soils 
of  no  great  value.  In  wet  lowlands  there  is  much  of  what 
is  called  "crawfishy"  land,  which  is  worthless  unless  im- 
proved ;  but  by  thorough  ditching,  turning  under  of  green 
crops,  and  liberal  application  of  lime,  these  make  very  good 
crops,  and  the  crawfishy  character  disappears.  They  are 
also  often  much  improved  by  simply  allowing  the  washings 
from  the  red  lands  to  settle  over  them. 

Clay  county  has  the  disadvantage  of  being  remote  from 
market.  The  northwestern  border  of  the  county,  being 
broken  and  mountainous,  possesses  comparatively  few  sec- 
tions whose  soils  are  well  adapted  to  cotton  production. 
The  bulk  of  this  crop  in  Clay,  is  hence  produced  in  the 
southern  and  eastern  parts  of  the  county.  In  the  character 
of  the  soils  cultivated  in  cotton  Clay  resembles  Cleburne 
and  Bandolph  on  the  one  side  and  Tallapoosa  and  Coosa  on 
the  other,  and  the  remarks  there  made  apply  also  to  the  ad- 
jacent portions  of  this  county. 
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AB8TBJLCT  OF  THS  XSPOBT  OT  W.   W.   JKNIOMS,   OF  HIXXABBB. 

C  The  report  refers  (o  the  drainage  area  of  EaitochopJca,  HiUabee,  and  Hatchet 

creeks.) 

The  lowlands  consist  of  first  bottoms,  which  are  generally  sandy,  and  of 
gray,  black,  and  yellowish  colors ;  of  second  bottoms,  which  are  more  or 
less  rolling,  containing  bat  little  sand,  and  have  gray,  yellow,  and  red  col- 
ors; flatwoods,  a  body  of  land  twelve  miles  by  eight  in  extent,  mostly  with 
gray,  sandy  soil,  interspersed  with  patches  of  black-pine  swamp  land,  with 
yellowish  soil.  The  flatwoods  have  a  growth  chiefly  of  long-leaf  pine,  with 
black-jack  and  other  oaks,  some  hickory,  sweet  gum,  walnut,  poplar,  and 
patches  of  orab-apple,  persimmon,  ash,  maple,  dogwood,  alder,  eto.,  on  the 
branches,  and  occasionally  a  bash  of  cedar.  The  flatwoods  are  of  average 
fertility,  and  are  not  droathy.  The  first  bottoms  are  exceedingly  prodact- 
ive;  the  second  bottoms  less  prodactive,  bat  sarer  of  a  crop  than  the  first 
bottoms.  The  uplands  consist  of  several  varieties.  The  table-lands  are 
very  prodactive  where  hickory  is  found  in  abondance.  Where  the  sides  of 
the  hills  are  heavily  timbered  with'  oaks,  hickory,  and  poplar,  with  no  un- 
dergrowth, there  are  many  farms,  even  on  steep  hillsides,  for  the  soil  is 
always  good.  Many  of  the  hills  are  covered  with  chestnut,  chinoapin,  and 
sassafras,  and  are  not  much  valued.  A  large  proportion  of  the  pine  land  is 
not  considered  worth  cultivating;  and  many  spots  of  good  soil  cannot  be 
cultivated  because  of  the  great  number  and  size  of  the  rocks  which  cover 
the  ground.  In  general,  the  summits  and  southern  and  eastern  slopes  of 
the  hills  are  most  heavily  timbered  and  productive.  The  generally  moun- 
tainous character  of  this  county,  with  the  early  fall,  late  spring,  and  usually 
cool  summers,  make  the  cotton  season  very  short.  The  caterpillar  comes 
late,  and  generally  does  more  good  than  harm  by  exposing  the  bolls  to  the 
sun.  Guano  is  much  used  to  hasten  the  growth  and  maturity  of  the  cotton- 
plant.  The  gray  lands,  which  predominate,  are  the  freest  and  warmestf 
and  give  best  returns.  The  first  bottoms  are  generally  too  cold,  and  the 
weed  grows  so  rank  that  the  plant  rots  and  molds;  they  are  also  too  much 
shaded  by  the  hills.  The  second  bottoms  are  generally  rolling,  with  no  hills 
so  high  as  to  shade  them  too  much.  The  flatwoods,  though  the  soil  is  only 
of  moderate  fertility,  yield  good  crops,  because  they  are  warmer,  more  ex- 
posed to  the  sun,  and  are  visited  by  frosts  often  some  weeks  later  than  the 
other  lands.  Wet  winter  and  spring  are  considered  most  injurious  to  the 
cotton  crop,  as  it  takes  the  land  in  the  flats  and  bottoms  a  long  time  to  dry 
and  become  warm. 

The  most  prominent  characters  of  the  principal  soU- varieties  have  thus 
been  given.  In  the  order  of  productiveness  they  would  rank  about  as  fol- 
lows: the  best  uplands,  whether  red  or  gray,  are  indicated  by  a  growth  of 
numerous  long  hickory  saplings  ;  the  black -pine  swamp  land,  when  prop- 
erly drained,  is  very  productive;  while  the  yellow  lands  are  the  poorest  of 
all.  The  uplands  and  flats  are  very  easy  of  tillage,  but  the  bottoms,  being 
wet  and  rich,  are  likely  to  be  overrun  with  grass,  which  is  hard  to  manage. 

The  principal  crop  is  cotton,  which  is  cultivated  on  about  one-half  of  the 
tilled  land.  The  plant  grows  to  the  height  of  four  or  five  feet,  being  most 
productive  at  four  feet. 

One-fourth  of  the  land  formerly  under  cultivation  is  turned  out.     When 
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again  taken  in,  the  yellow  soils  appear  to  be  exhausted,  but  the  black  soils 
seem  to  be  brought  to  life  by  a  few  years*  growth  of  young  pines,  and,  if 
they  have  not  been  burned  over  and  the  straw  been  allowed  to  rot  on  tho 
ground,  produce  as  well  as  ever.  The  uplands  are  all  more  or  le8»  easily 
'Washed,  and  the  injury  from  this  source  is  considerable.  When  ditching  iff 
resorted  to,  it  is  to  save  the  uplanda,  ainoe  the  lowlands  are  rather  improved 
than  injured  by  the  washings  from  the  uplands.  Where  the  hiUmde  ditches 
are  properly  cut  they  protect  the  uplands  very  effectually. 

COOSA. 

Populatum :  15,113.— White,  10,050 ;  colored,  5,063. 

Area:  670  square  miles. — -Woodland,  all.  All  Meta*' 
morphia 

Tilled  land:  80,791  acres.— 'Area  planted  in  cotton,  26,468 
acres ;  in  com,  29,990  acres ;  in  oats,  5,325  acres ;  in  wheat, 
9,735  acres ;  in  tobacco,  28  acres ;  in  sweet  potatoes,  412 
acres. 

Cotton  Production :  8,411  bales ;  average  cotton  product 
per  acre,  0.32  bale,  456  pounds  seed-cotton,  or  152  pounds 
cotton  lint. 

The  drainage  of  Coosa  county  is  westward  into  the  Coosa 
river,  with  the  exception  of  a  small  strip  along  the  eastern 
edge  of  the  county,  which  is  within  the  drainage  area  of  the 
Tallapoosa.  The  water-shed  between  Paint  creek  and  We- 
oguffka  is  a  prominent  ridge  of  siliceous  rocks,  which  runs 
northeast  parallel  with  the  course  of  Paint  creek^  and  very 
near  it  This  ridge  divides  into  two  nearly  equal  parts  the 
northwestern  quarter  of  the  county,  over  which  prevail  soils 
of  a  light  or  gray  color  and  sandy  texture,  with  a  timber 
growth  in  which  the  long-leaf  pine  is  always  conspicuous 
and,  at  times,  the  principal  tree.  The  underlying  rocks, 
however,  from  which  these  soils  are  derived  differ  on  the 
two  sides  of  this  ridge.  Northwestward  to  the  limits  of  the 
county  these  rocks  are  siliceous  and  clay  slates,  with  sand- 
stones and  a  narrow  belt  of  limestone  in  the  extreme  norths 
western  comer;  southeastward,  over  a  belt  six  miles  in 
width,  the  prevailing  strata  are  micaceous  slates,  usually 
much  disintegrated,  and  often  filled  with  garnets.  In  the 
direction  of  the  river  the  country  is  much  broken,  and  the 
hills  bordering  the  streams  are  in  some  instances  400  or  500 
feet  above  the  water  leveL    Where  the  siliceous  dividing 
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ridge  above  noticed  is  cut  by  the  Coosa  river  high  cliffs 
overlook  that  stream,  and  near  the  southeastern  limit  of  this 
belt,  and  between  Weoguffka  and  Hatchet  creeks,  up  to  the 
Talladega  county  line,  steep,  high  ridges  are  numerous. 
Most  of  these  hills  are  covered  with  long-leaf  pine  forests 
and  are  uncultivated,  but  hold  apparently  inexhaustible  de- 
posits  of  ii*on  ore,  which  may  some  day  be  utilized. 

Southeast  of  a  line  drawn  from  the  mouth  of  Hatchet 
creek  to  the  northeastern  corner  of  the  county  alternating 
ried  and  gray  soils  are  distributed  over  a  surface  which  is,  in 
general,  more  undulating  and  less  broken  than  that  just  de- 
scribed. The  underlying  rocks  are  also  different,  consisting 
chiefly  of  gneisses  and  granites ;  the  presence  of  the  mineral 
hornblende  in  many  of  these  imparts  to  the  soils  derived 
from  them  a  red  or  brown  color.  The  subsoils,  even  of  the 
gray  varieties  of  soil,  are  mostly  of  reddish  colors,  and  are 
usually  called  red  clays.  Between  Bradford  and  Bockford 
stretches  a  belt  of  granite,  which  in  places  may  be  seen  as 
huge  bowlders,  resulting  from  the  disintegration  of  the  mass. 
The  resulting  soils  vary  from  mulatto-colored  to  gray,  and 
are  of  varying  degrees  of  fertility.  The  timber  upon  the 
red  soils  is  cKiefly  oaks  and  hickory,  and  that  upon  the  gray 
soils  the  same,  with  the  addition  of  pine.  The  short-leaf 
pine  is  in  places  associated  with  the  other  trees  mentioned 
both  on  red  and  on  gray  soils,  but  the  long-leaf  pine  seems 
to  grow  in  force  only  upon  the  lighter-colored,  sandier  soils. 

In  the  vicinity  of  the  Coosp.  river,  and  near  the  lower  line 
of  the  county,  there  is  a  tolerably  wide  terrace  or  river  plain, 
on  an  average  some  150  or  200  feet  above  the  water-level,  on 
which  the  underlying  rocks  are  mostly  hidden  from  view  by 
the  beds  of  sand  and  pebbles  of  Stratified  Drift.  In  this 
region  the  Drift  alone  is  concerned  in  the  formation  of  the 
soils  and  subsoils,  since  the  country  rocks  are  exposed  only 
along  the  banks  of  the  streams,  and  the  aspect  of  the  coun- 
try is  in  nowise  different  from  that  which  prevails  over  some 
of  the  southern  counties  of  the  State.  In  addition  to  the 
soil  varieties  above  mentioned,  there  are  the  usual  bottom 
soils  which  take  their  character  from  the  uplands  from  which 
they  are  washed.  Over  all  that  region  where  the  soils  are 
closely  connected  with  the  stratified  rocks  angular  fragments 
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of  the  quartz  veins,  with  which  these  rocks  are  traversed, 
are  commoul j  seen  on  the  surface  and  in  the  subsoil ;  but 
as  a  general  rule  these  quartz  fragments  are  more  numer- 
ous upon  the  gray  than  on  the  red  lands. 

The  red  and  gray  gneissic  soils,  and  those  of  the  lowlands 
of  the  various  streams,  especially  of  the  Coosa  river,  form 
the  best  cotton  lands  of  Coosa  county.  In  the  northwest- 
em  section  the  lands  are  much  more  broken  and  the  soils 
less  suited  to  cotton  than  is  the  case  elsewhere.  The  su- 
periority  of  Coosa  to  some  of  its  neighboring  counties  in 
the  matter  of  cotton  production,  is  doubtless  due  to  it» 
greater  proportion  of  good  river  lands. 

ABSTRACT  OF  THE  XIPOBT8  OV  J.    O.    M*I>IABMID,    OF    aOOI>  WATEB,    AND  JUDOff 

J.  8.  BENTLET,  OF  BOCKFOSD. 

{Both  these  reports  rrfer  to  the  lands  drained  by  Hatchet  creek  ;  the  former  to  the 
northeastern  part  of  the  county ,  the  latter  to  the  central  portion. ) 

The  lowlands  and  bottoms  are  in  some  parts  not  planted  to  an^r  great  ex- 
tent in  cotton,  bnt  in  some  cases,  where  they  are  not  too  wet,  or  are  prop- 
erly nnderdrained  and  fertilized,  thej  are  the  best  cotton  lands,  since  the 
plant  grows  to  perfection  and  matures  and  opens  folly  before  frosts.  In 
the  bottom  lands  there  is  more  depth  of  soil  and  more  vegetable  matter, 
and  consequently  the  plant  never  fires  or  sheds,  even  in  long  drouths  and 
when  heavily  fertilized.  The  two  varieties  of  upland  soils  described  are 
the  red  and  the  gray  (the  latter  being  the  gray  granitic  soil,  and  not  the 
sandy  and  siliceous  soil  prevailing  in  the  northwestern  part  of  the  county) 

First,  The  gray  land  makes  about  60  per  cent,  of  the  area  described.  It 
is  timbered  chiefly  with  oaks,  hickory,  and  pines,  the  latter  mostly  on  the 
uplands.  The  top  soil  is  a  sandy  to  a  clayey  loam  of  gray  and  other  light 
colors  from  three  to  eight  inches  in  thickness,  with  a  subsoil  of  heavier  tex- 
ture and  usually  of  a  reddish  or  yellow  color,  containing  angular  fragments 
of  quartz  or  flint.    The  subsoil  is  mostly  quite  pervious  or  leachy. 

Second.  The  red  soils  make  up  the  other  40  per  cent,  of  the  uplands, 
and  have  the  usual  oak  and  hickory  growth.  The  top  soil  is  a  clayey  loam 
of  yellow,  red,  and  brown  colors,  six  or  eight  inches  in  thickness  on  an 
average,  resting  on  a  subsoil  of  stiff,  tenacious  clay,  which  is  of  a  yellow  or 
mahogany  color,  and  rather  impervious  and  difiioult  to  break  up  at  first, 
but  which,  on  exposure,  becomes  brittle,  and  is  then  easily  worked. 

Tillage  is  easy  on  gray  but  rather  difficult  on  red  lands  in  dry  seasons. 
The  chief  crops  are  cotton,  com,  oats,  wheat,  sweet  potatoes,  and  sorghum, 
the  soil  being  best  adapted  to  the  production  of  the  three  crops  first  named. 
From  one-third  to  two-fifths  of  the  land  is  planted  in  cotton.  Cotton  is 
usually  about  three  feet  in  height  v^heU  grown,  and  is  then  most  productive. 
Perhaps  one-half  of  all  the  land  at  any  time  in  cultivation  now  lies  turned 
out ;  but  the  turned-out  portion  is  being  rapidly  reclaimed,  and  when  re- 
claimed is  almost  as  productive  as  fresh  land.    In  some  oases  the  washings 
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of  the  slopes  or  hillsides  isWtt^  damaging  ;  bat  the  injury  from  this  source 
is  of  no  great  extent,  and  consequently  no  measures  have  been  taken  to 
prevent  it. 

TALLADEGA. 

(See  "  Coosa  Valley  region.") 

CHILTON. 

(See  "Gravelly  Pine-Hills  region.") 

ELMORE. 

(See  "Gravelly  Pine-Hills  region.") 

MACON. 

(See  "Central  Prairie  region.") 


BEGION  OF  COOSA  VALLEY  AND  ITS  OUTLIERS. 

Comprising  the  whole  or  a  part  of  the  following  counties : 
Cherokee,  Cleburne,*  Calhoun,  Etowah,  Saint  Clair,  Talla- 
dega, Shelby,  Chilton,*  Bibb,*  Tuscaloosa,*  Jeflferson,* 
Blount,*  Marshall,*  Jackson,*  and  DeKlalb.* 

CHEROKEE. 

PoptMioh:  19,108.— White,  16,418;  colored,  2,690. 

Area :  660  square  miles. — ^Woodland,  all.  Coal  Measures 
of  Lookout  Mountain,  150  square  miles ;  Coosa  Valley,  eta, 
610  square  miles. 

Tilled  land :  88,819  acres. — ^Area  planted  in  cotton,  24,388 
acres ;  in  com,  33,373  acres ;  in  oats,  7,477  acres ;  in  wheat, 
10,085  acres ;  in  rye,  163  acres  ;  in  tobacco,  82  acres ;  in 
sweet  potatoes,  335  acres. 

Cotton  production :  10,777  bales ;  average  cotton  product 
per  acre,  0.44  bale,  627  pounds  seed-cotton,  or  209  pounds 
cotton  lint. 

The  western  boundary  of  Cherokee  county  runs  along  the 
top  of  Lookout  Mountain,  in  many  places  near  its  western 
crest.  A  belt  of  varying  width,  but  averaging  perhaps  five 
or  six  miles,  along  the  northwestern  edge  of  the  county  is 
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thus  made  of  the  sandstones  and  other  strata  of  the  Coal 
Measures.  The  soils  derived  from  these  are  sandy  loams  of 
grayish  to  yellow  colors,  and  the  prevailing  timber  is  a  mix- 
ture of  the  upland  oaks  and  short-leaf  pine.  For  fruit  cul- 
tivation these  mountain  summits  have  been  found  to '  be 
especially  well-suited,  as  the  crop  is  rarely  injured  by  frosts. 
Parallel  with  the  southeastern  edge  of  Lookout  Mountain, 
and  at  the  average  distance  of  about  a  mile  from  it  toward 
the  southeast,  runs  «  red-ore  ridge  through  the  whole 
length  of  the  county,  and  between  this  ridge  and  Lookout 
Mountain  lies  a  valley  with  a  yellowish  soil  of  very  fair 
character  (similar  soil  is  found  in  Dry  Valley).  The  red-ore 
ridge  is  of  the  usual  character,  sandy  on  one  side  and  flinty 
on  the  other,  and  has  steep  slopes.  Another  similar  ridge, 
called  the  Dirt-Seller  Mountain,  runs  parallel  with  this  from 
the  Georgia  line  to  Bound  Mountain,  on  the  Coosa  river, 
with  one  interruption  caused  by  the  Chattooga  river.  The 
Dirt-Seller  is  in  reality  a  V-shaped  mountain,  with  the  apex 
of  the  "V"  just  beyond  the  line  in  Georgia,  with  one  prong 
(the  longer  one)  terminating  at  the  Bound  Mountain,  and  the 
other  (the  shorter  one)  terminating  at  Gaylesville.  The 
country  between  these  two  prongs  is  known  as  Dry  Valley, 
and  is  a  good  farming  area,  the  soil  being  brownish  and 
yellowish  loams.  An  analysis  of  a  typical  soil  of  this  valley 
has  been  given  in  the  general  part.  The  country  between 
the  Dirt-Seller  and  the  red-ore  ridge  at  the  foot  of  Lookout 
Mountain  is  in  general  ridgy  land,  with  gray,  flinty,  grav- 
elly soils.  Across  the  Chattooga  river,  south  from  Gayles- 
ville, and  reaching  into  this  State  a  few  miles  from  the 
Georgia  line,  there  is  still  another  red-ore  ridge,  called 
Gaylor's  Mountain.  All  this  part  of  the  county  included  in 
a  triangle  lying  north  of  an  east  and  west  line  through 
Bound  Mountain  and  Cedar  Bluff  is  mountainous  and  ridgy, 
with  the  ridges  and  valleys  running  northeast  and  south- 
west ;  but  below  that  line  nearly  to  the  southern  boundary 
of  the  county  the  country  is  comparatively  level,  a  large 
proportion  of  it  being  what  is  known  as  Flatwoods,  which 
form  a  belt  of  four  or  five  miles  in  widths  occupied  by  the 
windings  of  the  Coosa  river,  and  is  timbered  generally  with 
post  oaks  and  short-loaf  pines,  with  occasionally  other  oaks. 

24 
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The  flatwoods  soil  is  a  cold,  yellowish-gray  material,  sandy 
in  places,  and  in  places  very  tough  and  clayey.  (See  analy- 
sis of  soil  from  Saint  Clair  county,  p.  199.)  Probably  on 
account  of  the  level  character  of  the  land  and  its  bad  drain* 
age  the  flatwoods  are  not,  as  a  rule,  much  in  cultivation, 
though  the  analysis  shows  that  they  are  by  no  means  sterile 
soils. 

Southeast  of  the  flatwoods  belt,  to  the  mountainous  region 
in  the  lower  part  of  the  county,  the  land  is  gently  undula- 
ting, and  the  surface  soil  is  sandy  and  mixed  with  rounded 
pebbles  of  quartz,  precisely  similar  to  the  pebbles  of  the 
Drift  further  south*  This  sandy  land  has  a  characteristic 
growth  of  long-leaf  pine  with  black-jack  oaks,  the  genuine 
piny-woods  timber,  and  the  pine  belt  extends  through  the 
county  into  !Etowah  without  material  change.  Both  the 
piny-woods  and  the  flatwoods  belts  are  based  upon  siliceous 
and  calcareous  shales,  and  where  the  soil  is  not  too  sandy 
on  the  one  hand  (from  the  overlying  Drift  sands)  or  too 
clayey  on  the  other  (from  the  shaly  portions  of  the  country 
rock)  it  is  sometimes  very  good  cotton  land.  The  cutting 
of  pine  timber  gives  occupation  to  a  large  number  of  the  in- 
habitants of  this  belt,  and  "log-yards"  are  established  at 
every  convenient  bluff  along  the  river.  Toward  the  south- 
eastern edge  of  the  piny  woods,  where  the  surface  Drift  has 
not  so  completely,  covered  the  country  rocks,  there  are 
many  strips  of  long-leaf  pine  land,  with  soil  derived  from  a 
siliceous  sandstone,  alternating  with  strips  of  loamy  land 
derived  from  calcareous  shales,  having  a  growth  of  post 
oaks  and  short-leaf  pines.  This  whole  area — ^flatwoods, 
piny  woods,  and  the  mixed  land  just  mentioned — is  less 
generally  under  cultivation  than  the  other  parts  of  the 
county. 

As  we  approach  the  southern  and  southeastern  limits  of 
the  county  the  topography  becomes  much  varied,  and  moun- 
tainous elevations,  composed  of  sandstone  and  chert,  rise  up 
abruptly  from  the  general  level,  making  short  ridges  of  five 
to  ten  miles  in  length,  and  often  over  1,000  feet  in  height 
above  the  surrounding  country.  These  mountains  are  of 
two  kinds,  sandstone  and  flint  or  chert,  those  formed  of  the 
sandstone  being  the  higher  and  the  more  important.     They 
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inclose  coves  of  red  fertile  valley  land,  such  as  is  described 
under  Calhoun  and  Talladega  counties,  and  they  alternate 
in  the  most  irregular  way  with  the  flint  ridges.  The  sand- 
stone mountains  are  timbered  usually  with  oaks  and  short- 
leaf  pines,  while  the  characteristic  growth  of  the  flint  ridges 
18  the  long-leaf  pine.  Upon  these  flint  ridges  lie  strewn  im- 
mense masses  of  light-gray  or  whitish  chert,  and  if  the  soils 
were  much  more  fertile  than  they  are  in  reality  these  flint 
fragments  would  offer  serious  obstacles  to  cultivation.  In 
a  similar  way  the  sides  of  the  sandstone  mountains  are  cov- 
ered with  huge  fragments  of  that  rock.  In  the  coves,  and 
often  upon  the  sides  of  these  mountains  and  hills,  lie  the 
most  valuable  deposits  of  brown  iron  ore,  which  is  worked 
up  at  numerous  furnaces  along  the  Selma,  Home  and  Dal- 
ton  railroad.  This  railroad  in  Cherokee  county  runs  chiefly 
in  coves  between  the  sandstone  mountains  which  occupy  the 
southeast  comer  of  the  county. 

Between  this  group  of  mountains  and  the  Coosa  valley 
proper,  before  described,  there  is  a  region  of  ridgy  and 
valley  lands,  with  good  red  and  brown  loam  soils,  based  on 
limestones ;  and  beyond  these  rises  the  Wisenar  Mountain, 
a  ridge  of  sandstone  flanked  on  the  eastern  side  with  lower 
ridges  of  c]^eri  The  Wisenar  is  about  six  miles  long,  and 
its  lower  or  southern  end  is  nearly  in  the  southwestern 
comer  of  the  county. 

The  cultivated  soils  of  Cherokee  are  in  general  terms  to 
be  classed  as  red  and  brown  loams  derived  from  lime- 
stones— gray,  flinty  gravel  soils,  which  as  a  rule  cover  the 
ridges  which  traverse  the  valleys,  and  sandy  soils  near  the 
river,  based  upon  the  drift  To  these  might  be  added  the 
sandy  and  flinty  soils  of  the  mountains,  which  are,  however, 
not  much  in  cultivation. 

The  relations  of  Cherokee  county  agriculturally  are  very 
well  shown  in  the  following  abstract  The  high  product 
per  acre  shows  that  the  better  lands  are  selected  for  cotton. 

▲B8TBACT  or   THE  BEPOBT  OF  DB.  JOHN  LAWBEITCB,  OF  CBDAX  BLUFF. 

The  lowlands  of  the  Coosa,  Chattooga  and  Little  rivers,  and  Terrapin  and 
other  creeks,  embrace  a  small  proportion  of  black  alluvial  soil  and  close 
mulatto  and  coarse  white  sand  in  some  localities.  The  uplands  comprise 
the  mountainous,  hilly,  rolling  valley  and  table  lands  near  these  rivers,  with 
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post-oak  flats  and  pine  woods,  the  soils  being  quite  Tsried,  and  embracing 
many  qualities,  and  the  flatwoods  and  long-leaf  pine  sections  are  almost 
Talueless  for  enltivation.  The  river  and  creek  bottom  lands,  together  with 
the  vallej  and  table-lands,  are  the  most  productive. 

Cotton  culture  in  the  region  described  Ires  greatly  improved  within  the 
last  few  years.  Wet  weather  in  the  spring  frequently  retards  planting,  and 
drouth  in  July  and  August  causes  shedding.  We  also  have  cnt^worms  and 
lice  in  the  early  stages  of  the  plant,  aod  caterpiUaiB  and  rust  later.  The 
most  important  soils  in  the  cultivatian  of  cotton  are: 

Mrst.  The  light  mulatto-^solored  and  gravelly  lands  of  the  valleys,  and  of 
the  table-lands  near  the  river.  These  are  sandy  loams,  timbered  with  oak, 
hickory,  chestnut,  short  and  long-leaf  pine.  The  lands  near  the  river  are 
rather  lighter  and  more  sandy,  but  more  even  and  of  smoother  texture  than 
the  long-leaf  pine  soils.  These  are  usually  lightly  timbered,  and  are  easily 
cleared  and  cultivated,  but  veiy  quickly  exhausted;  yet  the  subsoil  in  most 
cases  is  heavier,  and  when  mixed  with  the  surface  soil,  is  greatly  improved, 
especially  for  cotton  production.  In  both  soil  and  subsoil,  the  brighter  the 
color  the  better  the  quality. 

Second.  The  ridge  lands  have  usually  gray  or  light-coloted  soils,  with 
yellowish  subsoils,  containing  angular  flinty  gravel,  and  supporting  the 
usual  upland  growth  of  oaks  and  hickories. 

Third,  The  light-colored  and  mulatto  sandy  soils  of  Lookout  Mountain, 
with  yellowish  subsoil,  and  an  upland  growth  at  oaks,  hickoxy  and  short* 
leaf  pine. 

All  the  soils  that  are  profitably  cultivated  have  subsoils  of  dull  yellow  and 
red  colors,  usually  of  finer  texture  than  the  surface.  In  addition  to  the 
above,  there  are  some  valley  soils  that  are  considered  scarcely  worth  culti" 
vation.  These  are  (1)  the  long-leaf  pine  lands,  whic^  have  a  thin  sandy 
soil  and  yellowish  to  nearly  white  clayey  subsoil  in  the  low  gxpunds,  but  of 
darker  colors  on  the  elevated  lands,  frequently  covered  with  rounded  peb' 
bles;  (2)  the  flatwoods,  which  have  a  very  thin  soil,  and  a  subsoil  of  white 
or  light-gray  crawfishy  clay,  containing  in  many  places  flat  fragments  of  the 
shale  from  which  it  is  derived.  Hie  toil  and  subsoil  are  often  much  alike, 
containing  always  more  or  less  lime,  and  rotten  lime-rocks  may  be  found 
underneath  in  most  localities.  Both  the  pine  lands  and  flatwoods  are 
burned  over  every  year,  and  hence  there  is  no  accumulation  of  vegetable 
matter. 

All  the  cultivated  lands  are  of  easy  tillage,  if  properly  prepared  and  with 
favorable  seasona  They  are  rather  cold,  and  imperfectly  drained  as  a  class, 
and  are  well  adapted  to  cotton,  com,  wheat  and  oats.  Fiom  one-third  to  two- 
fifths  of  the  cultivated  lands  are  in  cotton,  which  attains  a  height  of  from 
two  and  one-half  to  six  feet,  being  most  productive  at  three  and  one-half 
feet. 

On  fresh  soils,  the  seed-cotton  product  per  acre,  with  proper  cultivation, 
varies  from  500  to  1,200  pounds,  of  which  1,425  pounds  are  required  to 
make  a  475-pound  bale,  the  staple  rating  as  low  middling  t«  middling  when 
properly  handled.  After  twenty  years'  cultivation,  without  manure  and 
without  rest  or  rotation,  the  yield  would  be  light,  say  from  100  to  1,000 
pounds,  according  to  the  original  strength  of  the  land.  In  these  cases,  the 
proportion  of  lint  would  probably  be  less  and  the  staple  shorter.  The  most 
troublesome  weed  is  on^b-gi&ss,  but  briers  and  other  weeds  are  often  bad. 
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Not  more  than  ten  to  fifteen  per  cent,  of  the  originally  cultivated  land  la 
tnmed  oat,  and  when  this  is  again  taken  into  cultivation,  it  produces  very 
well,  especially  if  fertilizers  are  judiciously  applied.  The  rolling  lands  are 
quite  easily  injured  by  washings,  and  the  damage  from  this  cause  is  often 
serious.  But  little  if  any  injury  is  done  to  the  valley  lands  from  such 
washings.  The  only  remedy  as  yet  applied  has  been  horizontalizing,  and 
in  the  few  instances  where  this  has  been  properly  done,  the  results  have 
been  satisfactory. 

CLEBURNE. 

(See  "  Metamorphic  region.") 

CALHOUN. 

Popvlatton:  19,591.— White,  14,134;  colored,  5,457. 

Area :  640  square  miles. — ^Woodland,  all.  Coosa  Valley, 
61U  square  miles ;  Coosa  Coal-fields,  30  square  miles. 

Tilled  land:  93,857  acres. — Area  planted  in  cotton,  26,435 
acres ;  in  corn,  33,714  acres ;  in  oats,  8,852  acres ;  in  wheat, 
10,745  acres ;  in  rye,  287  acres ;  in  tobacco,  29  acres ;  in  sweet 
potatoes,  283  acres. 

Cotton  production :  10,848  bales ;  average  cotton  product 
per  acre,  0.41  bale,  585  pounds  of  seed  cotton,  or  195  pounds 
cotton  lint. 

The  western  boundary  of  Calhoun  county  below  Greens- 
port  is  formed  by  the  Coosa  river ;  above  that  town  by  a 
red-ore  ridge,  which  enters  this  county  from  Saint  Clair. 
The  eastern  boundary  is  formed  by  a  continuation  of  the 
same  mountains  which  form  the  eastern  limit  of  Talladega 
bounty.  These  mountains  are  the  highest  within  the  county 
limits,  and  the  next  most  important  heights  are  found  in  the 
Sandstone  mountains  which  traverse  the  county  northeast 
and  southwest,  in  general  east  of  the  Selma,  Bome  and 
Dalton  Bailroad,  and  at  no  greater  distance  (six  to  eight 
miles)  from  the  eastern  boundary.  One  range  of  these 
mountains  extends,  without  serious  break,  from  near  Cross 
Plains  down  to  the  vicinity  of  Oxford.  At  this  place  there 
is  a  gap,  and  the  continuation  of  the  range,  under  the  name 
of  Coldwater  Mountain,  is  found  on  the  western  side  of  the 
railroad.  Besides  this  principal  range,  there  are  several 
smaller  peaks  or  spurs  on  each  side  of  the  main  body  of  the 
mountain.  The  long  range  may  be  called  the  Jacksonville 
or  Ladiga  Mountain,  and  plays  an  important  part  in  de- 
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termining  the  direction  of  some  of  the  water-courses  of  the 
county,  the  tributaries  of  Terrapin  and  Choccolocco  creeks 
having  their  sources  east  of  this  range,  in  the  valley  be- 
tween it  and  the  mouqtain  which  forms  the  eastern  bound- 
ary of  the  county.  The  latter  stream  flows  southward 
down  this  valley  to  near  the  southern  line  of  the  county, 
and  then  turns  westward  through  a  gap  and  falls  into  the 
Coosa ;  the  former,  on  the  contrary,  flows  northward  around 
the  end  of  the  mountain  through  a  similar  gap,  and  thence 
northwestward  through  Cherokee  county  into  the  river. 
The  other  streams  of  the  county  rise  on  the  western  side  of 
the  sandstone  range.  The  valley  drained  by  Choccolocco 
and  Nance's  creeks  is  based  on  the  flinty  magnesian  lime- 
stone, and  presents  the  usual  fluted  structure — ^flint  ridges, 
alternating  with  fine  valley  lands  with  red  soiL  The  red 
soils  prevail  in  the  lower  levels,  while  gray  gravelly  soils  char- 
acterize the  uneven  ridgy  lands.  West  of  the  mountain  range 
spoken  of,  the  country  presents  the  same  alternation  of  flint 
ridges  and  red  valley  lands  out  to  a  series  of  hills  of  sand- 
stones and  other  rocks  of  the  Coosa  Coal-field,  which  occu- 
pies a  narrow  belt  of  four  or  five  miles'  width  near  the 
northwestern  boundary  of  the  county.  In  this  intermediate 
region,  between  the  two  mountainous  and  hilly  tracts  just 
specified,  there  is  a  large  area  of  fine  valley  land,  with  the 
usual  red  and  brown  soil,  resting  on  red  clay  loam.  The 
region  about  Alexandria  is  of  this  character,  and  some  of 
the  most  desirable  farms  in  the  county  are  in  this  belt, 
which  extends  through  its  whole  length. 

The  red  level  lands  are,  as  usual,  separated  by  flint  ridges, 
and  all  the  varieties  between  the  deep-red  and  the  light-gray 
gravelly  soils  are  to  be  found.  An  analysis  has  been  made 
of  a  red  valley  soil  from  near  Jacksonville  (see  page  204). 
In  the  upper  portion  of  the  county,  the  flint  ridges  often 
broaden  out,  embracing  large  areas,  which  have  the  usual 
gray  sandy,  gravelly  soil,  changing  to  yellowish  at  two  or 
three  inches,  and  resting  on  a  yellow  clay  at  three  feet 
depth.  This  soil  supports  a  growth  of  long-leaf  pine,  with 
post  and  Spanish  oaks  and  small  hickories.  In  general,  the 
flint  ridges  of  this  kind  nearly  always  have  st  growth  of 
long-leaf  pine,  and  in  the  northeastern  part  of  the  county, 


AOBIOULTUBAL  DESGBIPTIONS  OF  THB  GOtJiniES.  375 

T^here  the  sandstone  mountains  and  the  flint  ridges  are  in 
close  proximity  to  each  other,  the  former  have  mostly  oak 
timber,  while  the  latter  have  the  pine.  In  some  instances, 
however,  pine  grows  also  upon  the  sandstone  soils.  At  the 
northwestern  border  of  the  county,  the  flint  ridge  which 
forms  a  part  of  the  red-ore  range  is  of  different  quality,  be- 
ing clothed  with  oak  growth  without  pine. 

The  low  hills  of  the  Coosa  Coal-field,  while  crossing  the 
northwestern  corner  of  the  county,  have  little  influence  on 
the  topography,  as  they  have  been  much  worn  down,  and 
the  soils  derived  from  them  are,  as  usual,  sandy  and  rather 
poor,  in  striking  contrast  to  the  rich  red  soils  of  the  adja- 
cent valley. 

The  valley  lands  of  Calhoun  are  usually  selected  for  cot- 
ton planting,  as  is  the  case  in  this  section  generally,  and  the 
high  product  per  acre  may  be  taken  as  indicating  the  supe- 
riority of  the  soil.  The  soils  of  the  other  counties  included 
in  the  Coosa  Valley  region,  viz ;  Etowah,  Saint  Clair  and 
Talladega,  are  of  the  same  nature  as  those  of  Calhoun  and 
Cherokee,  and  the  relations  of  all  these  counties  to  the  pro- 
duction of  cotton  are  practically  the  same. 

ABSTRACT  OF  THE  BSPOBTS  OF  DB  8.  O.  WILUAMS,  OF  OXFOBD,  AHD  T.  W. 

FBAHCIS,  OF  CANX  CBBXK. 

(  The  first  of  these  reports  refers  to  the  region  about  the  Choccoioeco  (eastern  vaUeyJ^ 
the  second  to  that  about  O-ane  creek  (western  vattey),  and  both  relate  to  vq)la^ 
as  voeU  as  lowlands,) 

In  the  lowlands  the  cotton  is  liable  to  mst,  especially  on  old  land,  say 
from  fiye  to  thirty  years  in  cultivation.  The  lowlands  f^re,  therefore,  better 
suited  to  wheat  and  oats,  but  good  crops  of  cotton  are  made  on  them  when 
fresh.  For  many  reasons  the  uplands  are  preferred  for  cotton,  especially  if 
the  soil  is  of  fair  quality,  which  is  generally  the  case  for  10  or  12  years,  after 
which  time  it  usually  requires  fertilizers.  Late  springs  and  early  frosts  tend 
to  reduce  the  crop.  The  most  important  soil  is  a  reddish  or  mulatto  soil, 
which  makes  about  two-thirds  of  the  cultivated  land  in  the  valley.  The 
natural  timber  on  such  land  is  red,  black,  white,  post,  turkey  and  Spanish 
oaks,  hickory,  walnut,  etc.  The  top  soil  is  a  gravelly,  clayey  loam  of  gray 
to  brown  and  black  colors,  about  12  inches  thick,  and  with  a  yellow  or  red 
day  subsoil,  which  becomes  like  the  soQ  after  cultivation.  This  mulatto 
soil  grades  into  a  gray  soil  in  the  hilly  *slopes,  and  the  subsoil  of  both  is  a 
yellow  clay,  redder  in  the  case  of  the  mulatto  soils .  This  subsoil  always 
contains  flinty  or  cherty  gravel,  and,  in  the  red  varieties,  also  pebbles  of  iron 
ore.  The  underlying  rock  is  a  limestone,  which  is  reached  at  from  10  to  50 » 
feet  depth.    From  o|ie4hud  to  ope-fi|ih  of  the  land,  according  to  locality 
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is  bottom  or  made  land,  with  a  growth  of  beech,  poplar,  sweet  g^m,  walnut^ 
hickory,  elm,  ash,  etc.  The  soil  is  a  sandy  or  clayey  loam  from  one  to  five 
feet  in  thickness,  with  a  yellowish  or  blaish-white  clayey  subsoil,  contain- 
ing flinty  pebbles,  an^  resting  on  the  limestone  at  varying  depths.  In  the 
vicinity  of  Cane  creek  there  is  a  BoU-variety  known  as  slate  or  post-oak  land, 
which  is  timbered  with  post  oak  and  black-jack,  the  top  soil  of  which  is 
a  gravelly,  in  some  cases  patty-like,  material,  from  two  to  six  inches  in 
thickness,  and  of  a  whitish  color;  and  the  subsoil  a  soft,  black  slate,  which 
becomes  hard  on  exposure  to  the  air,  and  is  then  somewhat  impervious. 
This  land  is  not  of  much  value,  being  almost  worthless  after  a  few  years' 
cultivation.  Upon  the  mountains  there  is  a  coarse,  sandy  soil  of  a  whitish 
to  gray  color,  four  to  six  inches  in  thickness,  with  a  subsoil  which  is  like  the 
surface  soil,  but  with  more  flint  intermixed  with  white,  sandy  clay.  All 
rest  upon  a  flinty  substratum .  This  soil  supports  a  growth  of  long-leaf 
pine,  mixed  with  black-jack  and  small  trees,  is  the  extreme  of  the  flinty  soils, 
and  is  found  only  on  the  ridges  and  mountain  slopes.  On  account  of  its 
uneven  and  knobby  character,  it  is  liable  to  wash,  and.  being  rather  barren, 
is  not  much  under  cultivation. 

Land  is  generally  easily  tilled  in  both  wet  and  dry  seasons.  The  chief 
productions  are  cotton,  corn,  wheat,  oats,  and  rye,  and  the  soil  is  well 
adapted  to  cotton  and  grain.  At  least  one-half  of  the  land  is  planted  in  cot- 
ton, which  usually  grows  to  a  height  of  three  feet.  The  soil  does  not  wash 
much  on  slopes  or  hillsides,  but  the  valleys  are  rather  benefitted  than  in- 
jured by  the  washings  from  the  uplands.  Whatever  damage  may  result 
from  rain  on  the  slopes  can  be  readily  prevented  by  hillside  ditching. 

ETOWAH. 

Population:  15,398.— White,  12,896;  colored,  2,502. 

Area :  520  square  miles. — ^Woodland,  all.  In  Coosa  Val- 
ley, 250  square  miles;  in  Wills'  Valley,  90  square  miles t 
in  Murphree's  Valley,  40  square  miles ;  Coal  Measures,  140 
square  miles  (40  on  Lookout  Mountain  and  100  on  Sand 
Mountain). 

TUledland:  60,780  acres. — Area  planted  in  cotton,  15,187 
acres ;  in  corn,  24,891  acres ;  in  oats,  5,025  acres ;  in  wheat, 
7,063  acres ;  in  tobacco,  47  acres ;  in  sugar  cane,  9  acres ; 
in  sweet  potatoes,  230  acres. 

Cotton  production:  6,571  bales;  average  cotton  product 
per  acre,  0.43  bale,  612  pounds  seed-cotton,  or  204  pounds 
cotton  lint. 

Etowah  county  includes  parts  of  two  mountain  plateaus 
and  three  valleys.  All  these  natural  divisions  have  a  north- 
eastern and  southwestern  direction  through  the  county. 
The  valley  of  the  Coosa  forms  the  eastern  and  southeastern 
parts  of  the  county,  and,  like  most  of  the  valleys  of  the 
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State  which  depend  upon  the  geological  structure  for  their 
existence,  is  a  complex  trough  made  up  of  several  smaller 
valleys  divided  by  ridges.  The  river,  with  its  windings,  occu- 
pies the  central  part  of  this  valley,  which  is  a  gently  undu- 
lating plain  of  five  or  six  miles  in  width.  This  plain  is 
based  upon  a  shaly  limestone  which  yields  a  clayey  soil, 
usually  badly  drained,  and  not  generally  under  cultivation 
where  the  limestone  is  near  the  surface.  In  the  vicinity  of 
the  river,  however,  these  limestones,  together  with  their  re- 
sulting soils,  have  been  pretty  generally  covered  with  a  de- 
posit of  loam,  sand,  and  rounded  pebbles,  and  these  mate- 
rials are  more  concerned  in  the  formation  of  the  soils  than 
the  underlying  country  rocks.  Upon  such  soils  the  prevail- 
ing timber  is  long-leaf  pine,  which  follows  the  river  plain 
throughout  the  county  and  into  Cherokee.  The  marginal 
belts  on  each  side  of  the  main  valley  are  fluted  with  smaller 
valleys  separated  by  flint  ridges,  and  present  the  usual 
variety  of  yellowish  clayey  and  gray  gravelly  soils,  the  lat- 
ter predominating  upon  the  hillier  portions  and  the  former 
upon  the  more  level  areas. 

Another  belt  of  valley  land  stretches  southwest  below 
Gadsden  to  the  county-line  and  beyond.  In  this  area  the 
sand  and  pebbles  are  mostly  wanting,  and  the  soils  are  de- 
pendent altogether  upon  the  shaly  rock.  This  whole  region 
is  quite  level,  and  has  a  cold,  yellowish,  clayey,  badly- 
drained  soil,  covered  as  a  rule  with  its  original  timber 
growth,  chiefly  of  post  oaks  and  short-leaf  pines,  with  red, 
Spanish,  and  black-jack  oaks,  and  occasionally  sweet  and 
sour  gums.  This  belt  has  the  name  of  "the  flatwoods",  and 
it  is  comparatively  little  cultivated,  although  the  natural 
growth  and  the  chemical  analysis,  as  given  on  page  208, 
would  indicate  a  soil  of  very  fair  quality.  The  trouble  seems 
to  be  more  due  to  defective  drainage  and  other  physical 
causes.  On  each  side  of  this  flatwoods  belt  are  found  the 
cultivated  lands  of  the  valley,  which,  are,  as  usual,  disposed 
in  belts  of  mahogany  land  alternating  with  the  gray  gravelly 
land  of  the  ridges. 

From  the  northeastern  corner  of  the  county  to  Gadsden 
stretches  the  lower  extremity  of  the  Lookout  Mountain 
plateau,  which  is  capped  with  the  rocks  of  the  Coal  Meas- 
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ureSy  yielding  sandy  or  slightly  loamy  soils  and  supporting 
a  growth  of  upland  oaks  and  short-leaf  pine.  From  this 
plateau  flows  Black  creek,  making,  where  it  leaves  the  moun- 
tain, near  Gadsden,  a  fine  waterfall,  which  is  one  of  the 
attractions  of  that  vicinity.  Parallel  with  Lookout  Moun- 
tain, toward  the  northwest,  and  separated  from  it  by  Wills' 
Yalley,  is  the  entirely  similar  plateau  of  Sand  Mountain. 
Beyond  Sand  Mountain  a  part  of  the  northwestern  boundary 
of  Etowah  county  is  formed  by  Murphree's  Valley.  These 
two  valleys  are  in  all  essential  respects  similar  to  each 
other,  and  their  structure  is  already  described  at  length  in 
the  general  pari 

The  valley  soils  are  principally  of  two  varieties,  the  red 
or  yellowish  and  the  gray  soils,  and  as  a  rule  the  former 
occupy  the  subordinated  valleys  between  the  chert  ridges 
upon  which  the  latter  are  most  commonly  found.  Several 
analyses  of  each  of  these  soil-varieties  have  been  given  in 
the  general  description.  The  sandy  soils  are  chiefly  con- 
fined to  the  plateaus  of  Lookout  and  Sand  Mountains.  The 
extreme  southeastern  boundary  of  the  county  is  formed  by 
a  high  cherty  ridge,  and  a  similar  ridge  runs  nearly  parallel 
with  this  and  five  or  six  miles  west  on  the  opposite  side  of 
the  river,  terminating  at  a  bend  in  the  river  a  few  miles 
below  Gadsden.  Between  these  is  the  wide  valley  of  the 
Coosa. 

Li  its  relations  to  cotton  culture  Etowah  corresponds 
closely  to  Calhoun,  which  it  adjoins,  and  the  remarks  there 
made  will  apply  here  also. 

AB8TBACT  OF  THS  BBPOBT  OF  W.   B.    BEE80N,   OF  OBEBNWOOD. 

( This  report  rrfers  to  the  dra'mage  area  of  Little  Wills*  creek,) 

All  classes  of  uplands  produce  reasonably  well  when  properly  cnltiyated. 
As  this  is  near  the  northern  Umit  of  the  cotton  belt,  it  is  best,  in  order  to 
escape  damage  from  frosts,  to  stimulate  the  plant  to  early  maturity  by  the 
use  of  fertilizers.  On  bottom  lands  liable  to  overflow  there  is  no  cotton 
planted  because  of  overflow  and  of  early  frosts.  The  soil-varieties  described 
are : 

First.  The  dark  mulatto  or  mahogany,  which  makes  about  one-half  of 
the  cultivated  lands  of  the  two  Wills'  valleys,  and  supports  a  growth  of  oaks, 
hickory,  chestnut,  and  walnut.  The  top  soil  is  a  sandy  loam  of  a  brown  to 
mahogany  color,  six  to  twelve  inches  in  thickness,  with  a  subsoil  of  heavier 
clayey  texture,  resting  upon  the  limestone  rocks  at  varying  depths. 
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Second.  The  gray  and  dark  gravelly  lands,  which  divide  the  areas  of  the 
two  valleys  about  equally  with  the  preceding,  and  which  support  nearly  the 
same  natural  growth.  The  top  soil  is  lighter  both  in  color  and  in  texture 
than  the  preceding,  and  the  same  is  true  of  the  subsoil ;  but  the  subsoil  is 
heavier  and  contains  more  clay,  and  also,  as  a  rule,  contains  angular  peb- 
bles of  flint. 

TMrd.  The  sandy  soils  upon  Sand  and  Lookout  Mountains,  having  the 
usual  characters  of  the  mountain  soils.  These  sandy  lands  are  easily  culti- 
vated. Clay  is  more  crusty  after  rains,  and  waxy  when  not  so  wet.  The 
uplands  are  rolling,  and  hence  naturally  well  drained.  The  chief  products 
are  cotton,  com,  wheat,  oats,  millet,  sorghum,  sweet  potatoes,  and  clover. 
All  kinds  of  land  are  fitted  for  corn  and  sorghum,  and  all  kinds  of  uplands 
are  suited  to  cotton.  About  one-third  of  the  cultivated  lands  is  in  cotton, 
which  grows  generally  to  a  height  of  from  three  to  four  and  a  half  feet,  the 
highest  being  most  productive  unless  the  rains  have  been  excessive.  Land 
does  not  seem  to  be  injured  by  the  first  four  or  five  years  of  cotton  culture  ; 
indeed,  cotton  does  not  exhaust  the  soil  as  rapidly  as  many  other  crops. 
Very  little  land  that  was  ever  in  cultivation  is  turned  out.  The  soil  washes 
on  sandy  or  gravelly  slopes,  and  on  some  hilly  farms  the  damage  is  very 
considerable,  but  the  valleys  are  improved  by  the  wanhings  from  the  up- 
lands. There  is  some  hillside  ditching  to  protect  the  slopes,  which  is  bene- 
ficial when  well  done. 

SAINT  GLAIB. 

Population :  14,462.— White,  11,621 ;  colored,  2,841. 

Area:  630  square  miles. — Woodland,  all.  Coosa  and 
Cahaba  valley  lands,  430  square  miles ;  Coal  Measures,  200 
square  miles  (Coosa  field,  150 ;  Cahaba  field,  50). 

Tilled  land :  65,105  acres. — Area  planted  in  cotton,  14,735 
acres ;  in  com,  25,465  acres ;  in  oats,  4,603  acres ;  in  wheat, 
9,841  acres;  in  tobacco,  53  acres;  in  sweet  potatoes,  226 
acres. 

Cotton  production:  6,028  bales;  average  cotton  product 
per  acre,  0.41  bale,  585  pounds  seed-cotton,  or  195  pounds 
cotton  lint. 

The  northwestern  boundary  of  Saint  Clair  county  is 
formed  by  Blount  Mountain,  which  is  the  southern  end  of 
one  of  the  prongs  of  Sand  Mountain,  already  known  as  a 
part  of  the  coal-fields  of  the  State.  In  the  northwestern 
corner  of  the  county  Chandler's  Mountain,  about  six  miles 
long  and  two  miles  wide,  is  of  the  same  formation.  The 
Coosa  Coal-field,  occupying  a  belt  some  five  or  six  miles  in 
width,  runs  nearly  parallel  with  the  Coosa  river,  which 
forms  the  southeastern  boundary  of  the  county,  and  at  an 
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average  distance  from  it  of  three  or  four  miles.  In  addition 
to  these  the  northeastern  extremity  of  the  Cahaba  Coal-field 
runs  up  into  Saint  Clair  county  as  far  as  the  latitude  of 
Springville.  Between  these  mountainous  or  hilly  lands, 
which  the  Coal  Measures  always  form,  lie  the  main  val- 
leys— Coosa  valley  between  the  river  and  the  Coosa  coal- 
field, and  Cahaba  valley  between  the  Coosa  and  Cahaba 
coal-fields.  These  valleys  are  themselves  complicated  by 
ridges  running  their  whole  length,  dividing  them  up  into 
narrow  ribbons  or  subordinated  valleys  differing  vridely 
from  each  other. 

It  will  thus  be  seen  that  Saint  Clair  county  presents  a 
great  variety  in  its  topographical  and  other  natural  features. 
The  topography,  soils,  timber,  and  other  characters  of  the 
Coal  Measures  are  about  the  same  everywhere,  the  lands 
upon  the  smaller  ridges  being  of  two  distinct  sorts.  The 
red-ore  ridges  run  always  parallel  to  the  edge  of  the  Coal 
Measures,  usually  less  than  a  mile  distant,  and  are  formed 
of  sandstones  and  cherty  limestones,  the  sandstones  being 
commonly  found  on  one  side  of  the  ridge  and  the  chert  on 
the  other.  These  ridges  are  often  high  and  steep,  and  form 
a  prominent  feature  of  the  landscape.  Their  characteristic 
soil  is  a  red  calcareous  loam,  which  is  specially  suited  to  the 
production  of  small  grain,  but  not  of  cotton,  the  slopes  be- 
ing usually  too  steep  to  permit  cultivation  to  any  great 
extent.  Where  the  red-ore  feature  is  not  prominent  the 
chert  or  flint,  which  also  enters  into  the  composition  of  the 
ridges,  becomes  the  characteristic,  and  the  slopes  are  cov- 
ered with  its  sharp  angular  fragments,  the  soil  thus  formed, 
while  very  rocky,  being  quite  fertile,  as  is  shown  by  the 
luxuriant  growth  which  covers  it.  In  this  respect  the  Bed 
Mountain  chert  ridges  are,  as  a  rule,  to  be  distinguished 
from  the  chert  ridges  which  are  based  upon  a  lower  forma- 
tion, the  former  being  often  called  oak  ridges,  while  pine  is 
a  characteristic  growth  of  the  latter. 

Between  the  red-ore  ridges  and  the  Coal  Measures  there 
is  always  a  small  valley  of  yellowish  or  mahogany-colored 
soil  of  more  than  average  fertility.  This  soil  is  similar  to 
that  of  the  red  lands  of  the  valley  of  the  Tennessee,  and  its 
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composition  is  sliown  in  the  analysis  of  Dry  Valley  soil 
from  Cherokee  county  (see  page  210). 

Next  to  the  red-ore  ridges  (toward  the  center  of  the  val- 
ley) the  land  is  at  first  rather  level  and  of  good  quality ; 
then  succeeds  the  cherty,  gravelly  lands,  interspersed  with 
flint  ridges  of  lower  Silurian  origin.  These  have  a  gray 
gravelly  soil  of  medium  fertility  (see  analysis  of  the  soil  col- 
lected near  Ashville,  page  204).  The  red  or  yellowish  val- 
ley soil  from  the  same  locality  is  the  type  of  the  other  class 
of  valley  soils.  These  yellowish  soils,  like  the  gray,  are 
more  or  less  mixed  with  angular  flinty  pebbles,  but  occa- 
sionally a  cove  of  fertile  red  land  may  be  found  inclosed  by 
ridges  of  the  white  angular  cherty  gravel,  Clayton's  cove, 
just  over  the  line  in  Jefferson  county,  below  Springville, 
being  an  instance. 

From  Springville  northeastward  along  the  line  of  the  Ala- 
bama Great  Southern  railroad  there  is  a  level  country 
called  the  "flatwoods,"  with  cold,  yellowish  soil,  very  little 
cultivated,  and  mostly  covered  with  its  original  growth  of 
post  oak  and  pine,  and  in  places  with  other  oaks  and  gums« 
This  soil  is  derived  from  a  shaly  limestone. 

Saint  Clair  closely  resembles  the  other  counties  of  this 
section,  and,  as  regards  Cotton  culture  here,  the  remarks  un- 
der Calhoun  county  will  apply  equally  well. 

ABSTRACT  OF  THB  BXPOBT  OF  JITDOB  JOHK  W.  INZEB,  OF  ASHVlIXX. 

( Thia  report  rrfera  to  the  region  of  Big   Oanoe  creek,  a  tributary  of  the  Ooosa 

river.) 

Wet.  cold  springs  and  snmmer  drouths,  more  than  anything  else,  injure 
the  cotton  in  this  region.    The  soils  described  are  three,  yiz  : 

Firsi,  Gray  upland  soil,  often  full  of  cherty  gravel.  This  makes  about 
three-fourths  of  the  cotton  land  of  the  region,  but  not  quite  one-half  of  the 
whole  valley  lands.  The  usual  timber  consists  of  oaks,  poplar,  and  short- 
leaf  pine.  Along  the  Ooosa  river  the  soil  is  sandier,  and  long-leaf  pine 
prevails.  These  are  the  best  cotton  lands.  The  top  soil  is  a  fine  sandy 
loam  in  the  bottoms,  and  gravelly  loam  on  the  uplands  ;  color,  gray  ;  thick- 
ness, about  three  inches.  The  subsoil  is  a  reddish  or  buff  clay,  except  in 
the  bottoms,  where  it  is  sandy.  It  contains  angular  pebbles  of  chert  or 
flint,  and  is  underlaid  at  20  to  25  feet  by  a  siliceous  magnesian  limestone. 

SecowL  Red  or  mulatto  upland  soil.  This  makes  a  little  over  a  half  of 
the  vaUey  lands  of  the  county,  but  not  more  than  a  fourth  of  it  is  planted 
in  cotton,  since  it  suits  the  grain  crops  much  better.  The  timber  is  oak, 
hickory,  poplar,  etc.    The  top  soil  is  a  clayey  loam  of  the  colors  above 
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giren,  and  has  an  arenge  thickneaa  of  four  inches ;  the  snbaoil  is  also  a 
clayey  loam,  heavier  than  the  top  soil,  containing  angular  cherty  pebbles, 
and  frequently,  also,  concretions  of  brown  iron  ore.  This  is  underlaid 
with  the  same  magnesian  limestone  that  forms  the  basis  of  the  preceding. 

Third.  The  sandy  bottom  lands.  These  make  only  one-tenth  of  the  cul^ 
tirated  area,  and  are  found  along  the  Coosa  river  and  Canoe  creek.  In  the 
former  locality  there  is  much  long-leaf  pine  associated  with  the  other  growth. 
The  chief  growth  of  the  bottom  land  is  white  and  red  oaks,  poplar,  and 
hickory.  The  top  soil  is  a  fine  sandy  loam  of  dark-gray  color  and  five 
inches  in  thickness  ;  subsoil  heavier,  being  mixed  with  some  clay.  It  con- 
tains, also,  angular  cherty  pebbles  like  the  others,  and  rests  on  the  mag- 
nesian limestone,  at  &om  six  to  eight  feet. 

Land  is  easily  tilled  in  both  wet  and  dry  seasons,  as  it  is  eariy,  warm,  and 
well  drained.  The  crops  are  com,  cotton,  oats,  and  some  wheat,  but  com 
and  cotton  are  best  suited  to  the  soil.  One-half  of  the  cultivated  land  is 
planted  in  cotton,  which,  unfertilized,  grows  three  and  three  and  a-half  feet 
high,  and  is  generally  most  productive  just  before  attaining  full  height.  Not 
much  land  is  turned  out ;  and  when  such  land  is  taken  into  cultivation 
again  it  produces  for  two  or  three  yean>  very  nearly  or  quite  as  much  as  when 
fresh.  The  slopes  or  hillsides  are  often  much  injured  by  rains.  Valleys 
are  also  injured  by  the  washings  of  the  uplands,  which  injury  ia  checked 
on  some  farms  by  hillside  ditching. 

TALLADEGA. 

Pajndation :  23,360.— White,  10,856 ;  colored,  12,504 

Area :  700  square  miles. — ^Woodland,  alL  All  Coosa  Val- 
ley and  ridge  land. 

TiUed  land :  113,389  acres.— Area  planted  in  cotton,  32,841 
acres ;  in  com,  40,376  acres ;  in  oats,  9,278  acres ;  in  wheat, 
13,235  acres ;  in  rye,  143  acres ;  in  tobacco,  30  acres ;  in 
sweet  potatoes,  335  acres. 

Cotton  production:  11,832  bales;  average  cotton  product 
per  acre,  0.36  bale,  513  pounds  seed-cotton,  or  171  pounds 
cotton  lint. 

Talladega  county  lies  between  a  range  of  high  hills  on 
the  east  and  the  Coosa  river  on  the  west  The  water-courses, 
with  the  exception  of  Talladega  creek,  have  their  sources 
on  the  western  side  of  this  range,  which  in  part  of  its  course 
is  called  Blue  Mountain,  and  flows  westward  into  the  Coosa. 
Talladega  creek  has  its  headwaters  in  the  mountains  beyond 
the  borders  of  the  county,  cuts  its  way  through  the  higHest 
of  these,  and  flows  thence  southwestward  into  the  river. 
The  three  principal  streams  of  the  county  are,  beginning  at 
the  north,  Choccolocco,  Talladega,  and  Tallasseehatcliee 
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creeks,  which,  with  ihe  smaller  streams,  (Blue  Eye,  Clear, 
and  Cedar  creeks)  receive  all  the  drainage  of  the  county. 

The  highest  elevations  in  the  county  are  found  in  the 
range  which  makes  the  eastern  boundary — Blue  and  Re- 
becca Mountains.  Next  in  point  of  height  are  the  mountains 
of  sandstone  of  the  Lower  Silurian  age,  which  occupy  the 
central  parts  of  the  county.  These  mountains,  like  all 
made  by  this  formation,  consist  of  detached  ranges,  which, 
rising  up  abruptly  from  the  plains,  extend  15  or  20  miles, 
and  then  sink  down  quite  as  abruptly  at  the  other  end,  be- 
yond which,  after  an  interval  of  five  or  ten  miles,  another 
similar  range  makes  its  appearance.  West  of  the  Selma, 
Home,  and  Dalton  railroad,  from  Choccolocco  creek  to  Al- 
pine station,  a  distance  of  15  miles  or  more,  one  of  the  most 
prominent  of  these  ranges  may  be  seen.  At  Alpine  the 
height  of  one  of  the  peaks  is  2,000  feet  above  the  railroad, 
or  2,495  feet  above  the  sea  level.  Northeast  of  the  city  of 
Talladega  the  peak  called  Mount  Parnassus  is  a  prominent 
landmark  in  that  vicinity.  Below  Alpine,  the  continuation 
of  this  range  is  found  on  the  other  side  of  the  railroad,  and 
its  direction  is  changed  to  the  south  and  east,  and  near  its 
eastern  extremity  it  is  known  under  the  name  of  Pope 
Mountain. 

The  lower  part  of  the  county  is  mostly  occupied  by  a 
number  of  short  ranges  and  peaks  which  have  the  collec- 
tive name  of  the  Kahatchee  Hills.  Near  Childersburg  and 
Coosa  bridge  these  mountains  approach  quite  near  to  the 
river.  A  prominent  peak  in  this  vicinity  is  800  feet  in  ele- 
vation above  the  river.  All  the  mountains  of  this  character 
are  formed  chiefly  of  sandstone,  with  some  calcareous  shales, 
which,  however,  never  become  prominent  The  resulting 
soils  are  necessarily  sandy  and  of  no  practical  value.  An 
oak  growth  covers  the  sides  and  summits  of  all  these  ranges, 
but  on  account  of  the  huge  masses  of  rock  which  form  the 
surface,  cultivation  is  out  of  the  question,  even  if  the  soils 
were  fertile.  Upon  the  summits  there  is  a  scanty  growth 
of  gnarled  and  stunted  trees,  chiefly  oaks. 

Between  these  mountains  and  the  eastern  border  of  the 
county,  and  also  between  them  and  the  river,  are  the  valley 
lands,  which  are  far,  however,  from  being  uniformly  level. 
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Based  as  they  are  chiefly  upon  flinty  and  magnesian  Ume- 
stones,  these  valley  lands  are  traversed  by  flint  ridges,  which 
have  a  direction  from  northeast  to  southwest,  and  which,  in 
the  eastern  part  of  the  county,  lie  between  narrow  belts  of 
valley  land  with  fertile  red  and  brown  soils.  These  soils 
and  their  subsoils  are  usually  filled  with  angular  fragments 
of  flint,  and  where  this  becomes  a  prominent  ingredient  the 
red  color  disappears  and  the  soil,  as  well  as  subsoil,  becomes 
gray.  The  gray  lands  are  commonly  rather  more  broken 
than  the  others,  lying  frequently  upon  the  sides  of  the  flint 
ridges  above  spoken  of.  The  valley  lands  east  of  the  moun- 
tain ranges  before  described  constitute  the  most  attractive 
part  of  Talladega  county,  and  it  would  be  difficult  to  find 
anywhere  a  section  which  has  greater  natural  advantages 
than  the  belt  of  country  lying  east  of  the  railroad  as  far 
south  as  the  Eahatchee  Hills.  The  timber  of  this  region 
consists  of  red,  black,  white,  Spanish,  and  post  oaks,  hick- 
ory, and  gums. 

Where  the  soils  are  of  a  deep-red  color,  the  subsoil  is 
mostly  full  of  pebbles  of  brown  iron  ore,  which  are  some- 
times present  in  quantity  sufficient  to  constitute  true  ore 
banks.  Where  these  masses  of  iron  ore  cover  the  surface 
(even  sometimes  to  the  extent  of  seriously  interfering  with 
cultivation)  the  soil  is,  nevertheless,  highly  fertile.  The 
gray  or  ridgy  lands  have  a  characteristic  growth  of  long- 
leaf-pine,  but  other  trees,  especially  oaks,  are  associated 
with  it. 

West  of  the  sandstone  mountains  spoken  of,  and  especially 
in  the  vicinity  of  the  river,  the  chert  or  flint  very  much  pre- 
dominates. In  this  region,  which  embraces  a  belt  four  or 
five  miles  in  width  along  the  river  from  Choccolocco  to  Tal- 
ladega creeks,  is  a  succession  of  chert  ridges,  with  gray 
flinty,  siliceous  soil,  timbered  almost  exclusively  with  long- 
leaf  pine,  interspersed  with  lime-sinks.  The  chert  is  some- 
times accumulated  in  htlls  of  considerable  size,  as  in  Cal- 
houn Mountain,  near  the  mouth  of  Talladega  creek,  which 
is  at  least  350  feet  above  the  river  level.  In  some  localities, 
as  northwest  of  Plantersville,  these  pine  woods  are  gently 
undulating,  and  the  cherty  fragments  only  occasionally  show 
above  the  surface.     This  whole  region,  because  of  the  ster- 
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ility  of  the  soils,  is  comparatively  uninhabited  except  along 
the  banks  of  the  very  few  creeks  which  traverse  it,  but  it 
has  its  value  as  a  range  for  cattle.  Inclosed  by  these  bar- 
ren flinty  hills  are  occasional  coves  of  excellent  land  with 
red  calcareous  soils.  HowelPs  cove,  west  of  Talladega,  may 
be  cited  as  an  example.  In  the  region  of  the  Eahatchee 
Hills  there  are  many  fine  coves  of  red,  fertile  soil,  hemmed 
in  on  three  sides  by  the  mountains. 

Near  the  eastern  border  of  the  county,  below  the  Ka- 
hatchee  Hills,  the  beautiful  Talladega  Valley  extends  quite 
to  the  southern  limit  of  the  county.  In  this  section  is 
situated  the  well-known  Sulphur  Spring.  Of  all  the  water- 
ing places  in  the  State  this  has  the  most  attractive  sur- 
roundings. 

The  valley  lands  of  Talladega  are  well  suited  to  the  cul- 
ture of  cotton,  as  is  shown  by  the  comparatively  high  product 
per  acre.  The  low  percentage  of  tilled  land  in  cotton  gives 
evidence  that  other  crops  are  more  profitable. 

ABSTRACT  OF  THE  BBPOBTS  OF  H.    M.    BUBT,  S.  M.   JBMIBON,  AMD   A.    W.  DUKCAM, 

ALL  OF  TALLADBOA, 

(Ihtse  rtpoHs  art  deseriplive  of  the  soil-varieties  occnrriny  tkrowfhout  the  vUlejf 

east  cf  the  railroad. ) 

The  principal  soil  is  the  red  valley  soil,  which  makes  nearly  three-fourths 
of  the  cnltiTated  land  of  the  area  described.  This  is  timbered  with  red, 
post,  and  black-jack  oaks,  hickory,  persimmon,  and  sassafras.  The  top  soil 
varies  from  a  light,  line  sandy  to  a  rather  heavy  clay  loam  of  mahogany  to 
brown  and  nearly  black  colors,  and  is  from  one  to  twelve  inches  thick.  The 
snbsoil  is  usually  heavier,  being  mostly  a  tough  red  day,  containing  angu- 
lar fragments  of  flint  and  rounded  pebbles  of  iron  ore.  It  rests  upon  lime- 
rock,  which  is  found  at  the  average  depth  of  20  feet. 

A  gray  gravelly  soil  makes  about  one-eighth  of  the  area  embraced  by  the 
reports,  which  is  timbered  with  pine,  mixed  with  other  trees,  such  as  oaks 
and  hickory.  The  top  soil  is  a  sandy,  gravelly  loam,  occasionally  a  clay 
loam,  of  a  whitish  to  gray  color,  with  an  average  thickness  of  two  inches. 
The  subsoil  is  usually  heavier  and  yellowish  in  color,  containing  flinty  gravel 
in  quantity,  and  is  underlaid  first  with  sand,  and  below  that  with  the  lime- 
rock. 

Still  another  eighth  of  the  region  is  made  up  of  the  first  and  second-bot- 
tom lands,  which  have  a  growth  of  beech,  poplar,  sycamore,  iron-wood, 
sweet  gum,  etc.  The  soil  is  a  sandy  loam  of  gray  to  blackish  colors,  and 
some  12  inches  in  thickness  ;  the  subsoil  a  tough  day,  hard  at  first,  but  be- 
coming soft  by  cultivation.  It  also  contains  flinty,  angular  pebbles,  and  is 
underlaid  with  sand  and  the  lime-rock  at  varjdng  depths. 

25 
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Land  is  usually  easily  tilled  both  in  wet  and  dry  seasons.  The  principal 
crops  are  cotton,  corn,  wheat,  and  oats,  but  the  soil  is  best  suited  to  corn 
and  cotton.  From  one-third  to  one-half  of  the  land  is  planted  with  the  lat- 
ter, which  is  generally  from  two  to  four  feet  high  when  grown,  and  yields 
best  at  or  about  the  full  height.  About  one -fifth  of  the  land  is  turned  out, 
but  such  land  brought  into  cultivation  agjiiu  will,  with  suitable  fertilizers, 
produce  good  crof>s.  In  some  places  there  is  serious  dama0&  done  to  the 
hillsides  by  heavy  rains,  bat  the  valleys  are  rather  iu^proved  by  the  washings 
of  the  uplandsw  This  damage  has  been  checked  to  some  extent  by  hori' 
zontaliadng, 

SHELBY, 


Popidatioii:  17,236.— White,  12,253;  colored,  4,983, 

Area:  780  square  miles. — ^Woodland,  all.  Valley  lands^ 
385  square  miles  (Coosa  and  Cahaba);  Coal  Measures,  395 
square  miles  (Coosa  field,  235  square  miles ;  Cahaba  field, 
160  square  miles). 

Tilled  land :  58,550  acres. — ^Area  planted  in  cotton,  17,919 
acres ;  in  corn,  20,159  acres ;  in  oats,  4,764  acres ;  in  wheatr 
6,294  acres;  in  tobacco,  10  acres;  in  sweet  potatoes,  346 
acres. 

Cotton  production:  6,643  bales;  average  cotton  product 
per  acre,  0.37  bale,  528  pounds  seed-cotton,  or  176  pounds 
cotton  lint. 

The  northwestern  part  of  Shelby  county  is  formed  by  the 
Coal  Measures  of  the  Cahaba  field ;  the  central  belt  by 
those  of  the  Coosa  field.  Between  the  two  is  the  Cahaba- 
Valley,  and  east  of  the  Coosa  field  the  valley  of  the  Coosa. 
The  eastern  edge  of  the  Cahaba  field  a&  far  south  as  Helena, 
has  a  northeastern  and  southwestern  direction,  but  below 
that  it  turns  southward  to  Montevallb,  and  thence  westward 
to  the  line  of  Bibb  county.  These  Coal  Measures  have  the 
usual  rugged  surface,  and  sandy  and  not  very  fertile  soils 
which  are  always  found  in  such  regions.  The  whole  are& 
is  drained  by  the  Cahaba  river,  which  flows  southwest  the 
entire  length  of  the  county.  Tributaries  of  the  Little  Ca- 
haba drain  the  southern  edge  of  this  field  in  the  vicinity  of 
Montevallo.  The  direction  of  the  main  streams  in  this  re- 
gion has  determined  the  topography.  The  principal  ridges,, 
with  their  dividing]:  valleys,  have  a  general  northeastern  and 
southwestern  trend.     The  Cahaba  Valley,  which  is  on  an 
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average  four  or  five  miles  wide,  has  the  usual  features  of  the 
narrow  valleys  of  central  Alabama.  It  is  fluted  by  a  num- 
ber of  ridges  with  intervening  depressions  running  parallel 
with  its  length.  A  flint  ridge,  with  gray,  gravelly  soil,  and 
with  oak  and  pine  timber,  commonly  occupies  the  central 
portion  of  the  Valley,  and  red-ore  ridges,  with  oak  timber 
and  red  sandy  loam  and  gravelly  soils,  lie  near  the  two  mar- 
gins. On  the  eastern  side  the  red-ore  ridge  is  more  or  less 
prominent  throughout  the  length  of  the  county,  but  on  the 
west  it  is  often  wanting  altogether,  in  which  respect  this 
valley  differs  from  those  lying  to  the  north  and  .west.  The 
subordinated  valleys  lying  between  these  ridges  are  based 
on  limestones,  which  are  of  varying  degrees  of  purity,  and 
hence  the  great  variety  in  their  soils  as  to  composition  and 
fertility.  The  two  principal  varieties  are  the  yellowish 
loamy  soil,  with  red  clayey  subsoil,  and  the  gray  soil  with 
subsoil  filled  with  angular  fragments  of  lint  The  analyses 
given  on  page  204  of  soils  from  the  valley  near  Ashville,  in 
Saint  Clair  county,  show  the  character  of  similar  soils  in 
this  county.  In  the  lower  part  of  the  valley,  near  Monte- 
vallo,  there  is  a  great  development  of  deep-red  soils,  derived 
from  the  lower  limestones  of  the  vallev  formation.  These 
are  in  composition  and  derivation  similar  to  the  red  valley 
soils,  of  which  an  analysis  has  been  given  under  Calhoun 
county  (page  204).  The  flinty  or  cherty  portions  of  the 
limestone  near  Montevallo  lie  often  upon  the  surface  in  huge 
masses  of  most  irregular  shape,  and  where  this  chert  pre- 
vails the  soil  is  poor  and  long-leaf  pine  abundant.  In  the 
same  region  is  another  class  of  soils  derived  from  gray, 
greenish,  and  chocolate-colored  shales,  of  which,  however, 
no  chemical  examination  has  yet  been  made. 

The  soils  and  other  characters  of  the  Coosa  Coal-field 
are,  in  the  main,  similar  to  those  of  the  Cahaba  field,  but 
the  center  of  the  formor  field  is  occupied  by  a  narrow  belt 
of  limestone,  yielding  very  good  yellowish  or  mahogony 
soils,  like  those  of  Dry  Valley,  in  Cherokee  county.  This 
limestone  belt  is  a  feature  peculiar  to  the  Coosa  field.  The 
lands  of  the  Coosa  Valley  are,  in  general  terms,  like  those 
above  named.  There  is,  however,  a  prevalence  of  gray 
cherty  or  flinty  soils  near  the  river,  which  support  a  mag- 
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nificent  growth  of  loi^-leaf  pine.  South  and  southwest  of 
Columbiana  this  pine  growth  reaches  great  proportions,  and 
has  furnished  for  many  years  the  fuel  of  the  Shelby  fur- 
naces. 

.  In  the  Bo<izthem  part  of  the  county,  below  the  latitude  of 
Helena,  the  underlying  formations  are  in  many  places  more 
or  less  hidden  by  the  beds  of  sand,  loam  and  pebbles  of  f^ 
later  period,  and  the  surface  soils  are  in  such  cases  derived 
from  these  overlying  beda  The  best  of  these  soils  is  a^ 
brown  loam,  which  charact^ze»  the  Oak  Upland  region  of 
all  the  lower  part  of  the  State,  and  has  been  mentioned  in 
some  detail  in  many  places.  About  Columbiana,  the  pre- 
vailing soil  is  a  yellowish  or  buff-colored  loam,  which  lies  in 
good  position,  and  is  generally  under  cultivation.  North- 
east of  that  town  is  a  small  mountain,  which  incloses^  some 
coves  of  good  farming  land.  The  mountain  itself  is  high, 
steep  and  rocky. 

While  Shelby  belongs  to  the  agricultural  division  of  Ihe 
Ooosa  Valley,  it  partakes  also  of  the  character  of  the  Grav- 
elly Hills;  hence,  while  we  find  a  larger  per  centage  of  the 
tilled  lands  in  cotton,  the  product  per .  acre  is  lesB.  The 
soils  of  the  latter  division,  though  probably  intrinsically 
poorer  as  a  rule  than  those  of  the  valley  region,  are  yet 
perhaps  better  suited  to  cotton  than  to  other  crops ;  hence^ 
a  larger  proportion  of  the  former. 

ABSTRACT  OF  THE  BSPOBT  OF  T.    A.    HUSTON,    OF  WILSONYILUE. 

(  This  report  refers  to  the  drainage  area  of  TeUow  Leaf  creek  <ind  the  immedkUe 

valley  of  the  Coosa  river.) 

The  best  cotton  land  is  found  on  the  easy  rolling  slopes,  in  patches  Tarj" 
ing  in  size  from  one  to  five  acres.  In  the  flats,  the  plant  does  not  matnre 
its  entire  crop  in  time  to  escape  killing  frosts^  unless  highly  stimulated  with 
fertilizers;  otherwise,  the  heavy  gray  lands  with  a  yellow  day  subsoil  would 
be  our  best  cotton  lands.  (This  kind  of  subsoil  does  not  retain  inantire» 
well. )  The  most  important  cotton  soil  is  a  sandy  loam  lasting  on  a  red-clay 
subsoil,  which  makes  perhaps  one  tillable  acre  in  every  six.  Its  timber 
consists  of  oaks,  hickory,  pine,  chestnut  and  mulberry.  The  top  soil  is  a 
coarse,  sandy,  and  gravelly  loam  of  a  light  color,  about  four  inches  in 
thickness,  with  a  subsoil  of  red  compact  day,  stoutly  resisting  the  plow, 
hardening  when  exposed  to  the  sun,  and  an  excellent  r&tadner  of  all  ma- 
nures.  It  contains  angular  fragments  of  flint,  and  this  material  often  lies- 
at  the  surface  as  large  rocks.  At  eight  to  forty  feet  depth  is  found  the  flinty 
limestone  of  the  country.    The  other  principal  soil  variety  has  been  men' 
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tioned  above.    It  is  a  heavy  gray  soil  with  yellowish-clay  sabsoil,  but  for 
reasons  given  it  is  not  cultivated  in  cotton. 

Lands  are  difficult  to  till  in  wet  seasons.  The  chief  crops  are  cottoni 
corn,  wheat,  oats,  sorghum,  and  potatoes,  but  the  soil  is  best  adapted»to 
corn  and  oata.  About  one-third  of  the  land  is  planted  in  cotton,  which 
usually  grows  to  a  height  of  three  feet.  Perhaps  one-third  of  the  land 
originally  cultivated  is  now  turned  out;  but  such  lands  taken  again  into 
cultivation  generally  surpass  the  fresh  lands.  The  soil  on  the  hillsides  is 
washed  to  a  serious  extent,  and  the  valleys  are  sometimes  rendered  worth- 
less by  the  washings  of  the  uplands.  The  damage  is  checked  to  some  ex- 
tent by  hillside  ditching. 

CHILTON, 

(See  "Gravelly  Pine-HillB  region.") 

BIBB. 

(See  "  Gravelly  Pine-Hills  region.") 

TUSCALOOSA. 

(See  "Gravelly  Pine-Hills  region.") 

JEFFEBSON. 

(See  "Coal-Measures  region.") 

BLOUNT. 

(See  "Coal-Measnres  region.") 

MABSHALL. 

(See  "Coal-Measures  region.") 

JACKSON. 

(See  "Tennessee  Valley  region.") 

DIEALB. 

(See  "Coal-Measures  region/ 


tt 


COAL-MEASURES  REGION. 

Comprising  the  whole  or  part  of  Jackson,*  DeKalb, 
Cherokee,*  Calhoun,*  Etowah,*  Marshall,  Madison,*  Mor- 
gan,* CuUman,  Bioiwt,  Saiat  Clair  *  Shelby,*  Jefferson, 
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Walker,  Winston,  Lawrence,*  Franklin,*  Marion,*  Lamar,* 
Fayette,*  Tuscaloosa,*  and  Bibb*  counties. 

JACKSON. 

(See  "Tennessee  Valley  region.") 

DE  KALB. 

PojyuUdion :  12,675.— White,  11,993  ;  colored,  682. 

Area :  740  square  miles. — ^Woodland,  all.  Wills'  Valley, 
250  square  miles;  Coal  Measures,  490  square  miles  (on 
Lookout  Mountain,  100  square  miles ;  on  Sand  Mountain, 
390  square  miles). 

T  illed  land :  52,096  acres. — Area  planted  in  cotton,  7,469 
acres ;  in  com,  23,929  acres ;  in  oats,  5,115  acres ;  in  wheat, 
6,846  acres;  in  rye,  383  acres;  in  tobacco,  19  acres;  in 
sweet  potatoes,  218  acres. 

Cotton  Production:  2,859  bales;  average  cotton  product 
per  acre,  0.38  bale,  543  pounds  seed-cotton,  or  181  pounds 
cotton  lint. 

The  greater  part  of  DeKalb  county  is  occupied  by  the 
plateau  of  Sand  Mountain,  a  high  plain,  whose  surface  rocks 
are  .the  sandstones  and  conglomerates  of  the  Coal  Measures. 
The  eastern  boundary  of  the  county  runs  northeast  and 
southwest  near  the  crest  of  the  plateau  of  Lookout  Moun- 
tain, which  is  in  all  respects  the  counterpart  of  Sand  Moun- 
tain. The  two  are  separated  by  Wills'  Valley,  which  extends 
through  the  county  from  northeast  to  southwest  near  its 
southeastern  border.  Thq  highest  points  of  the  two  moun- 
tains are  along  the  edges  of  the  valley  which  they  inclose, 
and  the  slopes  overlooking  the  valley  are  usually  very  steep, 
sometimes  high  cliJBfs,  continuous  for  many  miles,  and 
almost  insurmountable.  Upon  the  mountain  tops  the  land 
slopes  gently  away  from  the  rims  next  the  valley.  Little 
river  and  its  tributaries  drain  the  Lookout  Mountain  plateau 
and  Town  creek  that  of  Sand  Mountain.  Upon  the  former, 
near  Valley  Head,  are  the  beautiful  falls  of  Little  river, 
over  ninety  feet  in  height,  with  a  deep  rocky  gorge  below 
the  falls. 

The  mountain  soils  are  somewhat  sandy,  of  a  gray  to  yel- 
lowish color,  and  the  timber  consists  (rf  the  usual  upland 
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oaks,  with  hickory,  and,  in  places,  short-leaf  pine.  Their 
cultivation  is  of  comparatively  recent  date,  the  first  settlers 
preferring  the  valley  lands,  which  were  'originally  more  fer- 
tile. As  the  valley  lands  have  become  worn  the  mountains 
have  been  brought  under  cultivation,  and  there  are  now 
many  considerable  farms  both  upon  Sand  and  Lookout 
Mountains.  Upon  these  plateaus  fruit  trees  seem  to  thrive, 
and  the  crop  is  rarely  killed  or  injured  by  frosts.  Cotton 
also  is  here  successfully  cultivated  with  the  aid  of  moderate 
quantities  of  fertilizers.  The  analysis  of  a  soil  collected  on 
Sand  Mountain  near  Valley  Head  will  show  the  chemical 
constitution  of  the  average  soil  of  these  plateaus  (see  page 
217). 

The  valley  above  spoken  of  is  about  six  miles  in  width, 
and  is  in  reality  a  complex  trough,  made  up  of  four  more  or 
less  well-defined  smaller  valleys,  separated  by  three  flinty 
or  cherty  ridges.  At  the  foot  of  the  mountains  on  both 
sides  of  the  valley  are  narrow  valleys,  whose  soils  are  yel- 
lowish loams  of  very  good  quality,  resembling  in  character 
the  soils  of  Dry  Valley,  in  Cherokee  county,  of  which  an 
analysis  is  presented  on  page  211.  The  other  sides  of 
these  narrow  valleys  are  bounded  by  red-ore  chert  ridges, 
in  which  have  been  found  in  several  places  beds  of  fire-clay 
of  exceptionally  good  quality,  and  the  working  of  these  de- 
posits gives  employment  to  many.  The  center  of  the  great 
valley  is  occupied  by  a  more  or  less  continuous  ridge  of 
chert,  on  each  side  of  which  are  small  valleys  based  upon 
the  magnesian  limestones. 

Taken  as  a  whole,  the  valley  soils  may  be  classed  under 
three  heads  :  the  yellowish  or  mulatto  loams  of  the  valleys 
proper  and  sandy  and  cherty  soils  of  the  ridges.  The  char- 
acter of  the  first  has  already  been  indicated. 

The  cherty  soils  vary  considerably.  The  colors  are  gray 
to  yellow,  and  the  average  composition  would  be  near  that 
of  the  Ixirrens  soils  of  northern  Alabama.  Where  the  slopes 
are  not  too  steep  and  the  surface  not  too  much  broken  these 
soils  are  successfully  cultivated.  The  small  chert  ridges 
which  lie  nearest  to  the  foot  of  the  mountains  have,  as  a 
rule,  on  one  side  sandy  and  on  the  other  flinty  or  cherty 
soils.     These  ridges  are,  however^  usually  so  steep  that  they 
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are  seldom  much  in  cultivation,  except  near  the  foot  An 
analysis  of  soil  from  Red  !fi[ountain,  in  Saint  Clair  county, 
has  been  given  on  page  208,  which  will  show  the  general 
character  of  these  soils.  They  are  nowhere  considered  good 
cotton  soils,  being  mostly  devoted  to  wheat  and  other  grain. 

At  Valley  Head  is  the  water-parting  between  the  Tennes- 
see and  the  Coosa  drainages,  the  former  by  Lookout  creek 
and  its  tributaries,  the  latter  by  Big  and  Little  Wills'  creeks. 
The  latter  flows  near  the  foot  of  Lookout  Mountain,  the 
former  near  the  center  of  the  main  valley. 

DeKalb  county  is  occupied  in  great  part  by  the  two 
plateaus  of  Sand  and  Lookout  Mountains,  upon  neither  of 
which  is  cotton  cultivated  to  any  great  extent  Cotton  cul- 
ture is  mostly  confined  to  Wills'  Valley ;  hence  the  com- 
paratively small  percentage  of  tilled  land  in  cotton,  though 
the  high  product  per  acre  attests  the  superiority  of  the  soils 
selected  for  this  crop.  Cullman  and  Blount  counties  pre- 
sent similar  conditions. 

CHEROKEE. 

(See  "Coosa  Valley  region.") 

CALHOUN. 

(See  "Coosa  Valley  region.") 

ETOWAH. 

(See  "Coosa  Valley  region.") 

MARSHALL. 

Popvlation :  14,585.— White,  13,084 ;  colored,  1,501. 

Area :  560  square  miles. — Woodland,  all.  Coal  Measures, 
375  square  miles  (253k  square  miles  on  Sand  Mountain ;  140 
square  miles  on  the  mountain  spurs  northwest  of  the  val- 
leys) ;  valley  of  Tennessee,  185  square  miles  (140  square 
miles  in  Brown's  and  Qunter's  Valleys,  south  of  the  river; 
50  square  miles  in  Tennessee  Valley  north  of  GuntersviUe ; 
95  square  miles  coves  and  slopes  of  the  mountain  spurs). 

Tilled  land:  68,175  acres. — ^Area  pl&nted  in  cotton,  16,412 
acres ;  in  corn,  27,113  acres ;  in  oats,  3,471  acres ;  in  wheat. 
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6,797  acres ;  in  rye,   150  acres ;  in   tobacco,  48  acres ;  in 
sugar-cane,  51  acres ;  in  sweet  potatoes,  243  acres. 

Cotton  production :  5,358  bales ;  average  cotton  product 
per  acre,  0.33  bale,  471  pounds  seed-cotton,  or  157  pounds 
cotton  lint 

Marshall  county  is  divided  about  equally  by  a  valley 
which  traverses  it  from  northeast  to  southwest.  This  val- 
ley is  a  trough  cut  down  through  the  Coal  Measures  into  the 
limestones  and  other  rocks  of  underlying  formations.  The 
Tennessee  river  flows  down  it  as  far  as  Guntersville,  at 
which  point  it  turns  northwest,  cutting  through  the  rim  of 
the  Goal  Measures  which  bounds  the  valley  on  that  side. 
Below  Guntersville  the  valley  extends  through  Marshall  and 
Blount  counties,  under  the  name  of  Brown's  Vallev.  The 
valley  is  a  complex  one,  being  made  up  of  at  least  three 
smaller  valleys,  separated  by  ridges  of  flint  or  chert,  which 
are  parallel  to  each  other.  These  subordinated  valleys  have 
red  or  brown-loam  soils  based  upon  limestone,  and  are  in 
general  characters  similar  to  the  red  soils  of  the  great  val- 
ley of  the  Tennessee. 

The  valley  lands  are  level  or  slightly  rolling,  and  have 
been  generally  cultivated.  Big  springs  and  lime-sinks  are 
numerous  and  characteristic  throughout  the  whole  region. 
The  dividing  ridges  above  mentioned  have  mostly  light-gray 
soils  with  reddish  or  yellowish  subsoils,  containing  angular 
fragments  of  .chert.  The  ridge  lands  are  of  varying  degrees 
of  fertility,  supporting  a  timber  growth  which  often  indi- 
cates no  mean  soil,  but  the  steepness  of  the  slopes  generally 
prevents  their  being  brought  into  cultivation. 

The  valley  rim  on  the  eastern  side  is  nearly  continuous, 
but  is  indented  here  and  there  with  gaps  cut  by  the  creeks 
which  flow  down  from  the  elevated  land  on  that  side.  This 
table-land  or  plateau  of  Baccoon  Mountain  is  an  elevated, 
shallow  trough,  highest  at  its  edges  adjacent  to  this  valley 
on  the  one  side,  and  to  Wills'  Valley,  in  De  Kalb  county,  on 
the  other  side.  The  rim  on  the  other  side  of  the  valley,  be- 
low Guntersville,  is  similarly  high  and  abrupt,  but  in  the 
northwestern  quarter  of  the  county  the  rim  has  lost  by 
erosion  much  of  its  original  height,  and  its  table-land  char- 
,  acter  has  in  great  measure  disappeared.    Upon  all  these 
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highlands  there  is  a  capping  of  sandstones  and  conglomer- 
ates of  the  Coal  Measures,  and  the  resulting  soils  are  of  the 
kind  described  under  DeKalb  and  Jackson  counties,  where 
the  same  formations  are  found. 

Marshall  county  has  a  comparatively  large  proportion  of 
yalley  lands  suited  to  cotton  culture.  The  sandy  lands  of 
the  Coal  Measures  have  not  yet  been  extensively  planted  in 
this  crop,  although  with  fertilizers  they  yield  welL 

MADISON. 

(See  "  Tennessee  Valley  region.") 

MORGAN. 

(See  "  Tennessee  Valley  region.") 

CULLMAN. 

Population :  6,355.— White,  6,312 ;  colored,  43. 

Area:  590  square  miles. — Woodland,  alL  All  Coal  Meas- 
ures. 

Tilled  lands:  20,527  acres. — ^Area  planted  in  cotton, 
1,469  acres ;  in  corn,  10,343  acres ;  in  oats,  1,179  acres ;  in 
wheat,  2,569  acres ;  in  rye,  480  acres ;  in  sugar-cane,  66 
acres ;  in  tobacco,  41  acres ;  in  sweet  potatoes,  215  acres. 

Cotton  production :  378  bales ;  average  cotton  product  per 
acre,  0.26  bale,  372  pounds  seed  cotton,  or  124  pounds 
cotton  lint 

Cullman  county  is  situated  upon  what  has  been  termed 
the  plateau,  which  is  the  southern  prolongation  of  the  Cum- 
berland table-land.  The  southeastern  boundary  of  the  county 
is  partly  formed  by  Brown's  Valley,  or  rather  by  the  high 
rim  of  the  valley.  This  high  level  land  extends  thence 
north  and  northwest  to  the  southern  limit  of  the  great  Val- 
ley of  the  Tennessee,  in  Morgan  county.  The  table-land  is 
drained  partly  into  the  Tennessee  and  partly  into  the  War- 
rior river,  the  line  separating  the  two  systems  of  drainage 
being  near  the  northern  boundary  of  this  county.  The 
South  and  North  Alabama  railroad  traverses  the  county, 
and  the  following  altitudes  will  show  the  average  elevation : 
Phelan,  692  feet ;  Cullman,  802 ;  Milner,  840 ;  Willhite's, 
608  feet  above  tide,     Blount  Springs,  which  is  in  the  valley 
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on  the  one  side,  and  Decatur  on  the  other  side  of  the  county, 
have  the  altitudes  of  434  and  577  feet,  respectively.  Geo- 
logically, this  county  is  formed  of  the  Coal  Measures,  and 
mostly  of  the  lower  strata  of  the  same,  for  the  limestones 
of  the  Sub-Carboniferous  formation  are  exposed  above  the 
drainage  level  in  the  valleys  on  each  side  of  the  table-land 
on  which  Cullman  county  is  situated.  The  Stratified  Drift, 
which  plays  so  important  a  part  both  in  the  geological  struc- 
ture and  in  the  soil  formation  of  the  counties  west  of  Cull- 
man, is  here  almost  wanting.  The  soils  of  Cullman  are 
derived  almost  exclusively  from  the  disintegration  of  the 
strata  of  the  Coal  Measures,  and  vary  according  as  these 
are  sandstones  and  conglomerates  or  shales. 

Cotton  is  a  subordinate  crop  in  all  this  region,  yet  expe- 
rience has  recently  shown  that  these  light  sandy  soils  with 
good  stiff  subsoils  respond  well  to  fertilizers,  and  yield  very 
fair  crops  with  a  moderate  outlay  for  manures.  It  is  pro- 
bable that  a  larger  proportion  of  these  lands  is  now  planted 
in  cotton  than  ever  before. 

ABSTBA<rr   OF  THE   BEPORT   OP  WILLIAM  J.  DUNN,  OT  CULLMAN. 

(This  report  refers  to  the  hilly j  rdUng^  and  table-lands  lying  along  tJie  headioaters 

of  the  Warrior  river.) 

This  whole  region  is  interBpersed  with  many  small  streams,  all  tributary 
to  the  Warrior.  These  streams  have  very  little  first-bottom  lands,  and  the 
whole  area  is  much  varied  with  spots  of  good  and  poor  land.  Warm  weather, 
with  occasional  moderate  rains,  is  much  the  best  for  growing  crops,  and  fair 
uplands  are  preferred  to  the  low  or  wet  lands  for  cotton  culture.  The  most 
important  soil  is  a  light  sandy  loam,  which  makes  about  90  per  cent,  of  the 
county.  Of  much  less  importance  are  the  dark  sandy  loams  and  the  sandy 
bottoms.  The  growth  upon  the  uplands  consists  of  post  and  red  oaks, 
short-leaf  pine,  chestnut  oak,  hickory,  maple,  dogwood,  etc.  The  soil  is 
usually  a  sandy  or  gravelly  loam,  sometimes  a  heavier  clayey  loam,  of  gray 
to  brown  colors,  and  averaging  four  inches  in  thickness  ;  the  subsoil  is 
rather  heavier,  being  a  reddish  clay  mixed  with  gravel,  hard  when  dry,  and 
underlaid  with  slate  in  some  places  and  sandstone  in  others.  Land  is  easily 
cultivated  in  wet  and  dry  seasons  alike,  and  rarely  needs  draining.  The 
crops  produced  are  cotton,  corn,  wheat,  oats,  rye,  tobacco,  sorghum,  and 
millet.  The  soil  is  very  well  adapted  to  all  these  crops,  and  is  specially 
good  for  growing  grapes,  peaches,  and  apples.  Only  about  one-fifth  of  the 
land  is  planted  in  cotton,  which  usually  grows  not  more  than  three  feet 
high.  A  rest  of  two  years  to  **  turned  out"  lands  is  beneficial,  but  longer 
rests  permits  the  land  to  grow  up  in  bushes  and  sedge-grass. 
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BLOUNT. 

Poprdation:  15,369.— White,  14,210;  colored,  1,159. 

Area :  700  square  miles — Woodland,  all.  Coal  Measures, 
460  square  miles  ;  valley  lands,  240  square  miles  (Brown's 
Valley,  170  square  miles;  Murphree's  Valley,  70  square 
miles). 

Tilled  land :  68,860  acres. — ^Area  planted  in  cotton,  12,502 
acres ;  in  com,  29.161  acres;  in  oats,  4,551  acres;  in  wheat, 
10,087  acres ;  in  tobacco,  48  acres ;  in  sweet  potatoes,  371 
acres. 

Cotton  production:  4,442  bales;  average  cotton  product 
per  acre,  0.36  bale,  513  pounds  seed-cotton,  or  171  pounds 
cotton  lint. 

The  central  part  of  Blount  county  is  formed  by  the  high 
plateau  of  Baccoon  Mountain,  which  occupies  a  belt  from 
eight  to  ten  miles  in  width  running  from  northeast  to  south- 
west through  the  county.  On  the  northwestern  side  of  this 
plateau  is  Brown's  Valley ;  on  the  southeast,  Murphree's  Val- 
ley. Baccoon  Mountain  faces  these  valleys  with  a  more  or 
less  continuous,  line  of  cliffs  elevated  several  hundred  feet 
above  the  general  level,  the  height,  as  a  rule,  diminishing 
coming  southward.  The  highest  parts  of  the  mountain  lie 
along  the  edges  of  these  valleys,  the  central  part  of  its 
plateau  being  a  pretty  well  defined  basin,  down  which  flows 
one  of  the  main  branches  of  Black  Warrior  river.  Near 
this  stream  the  level  is  somewhat  lower  than  that  of  the  two 
valleys.  The  whole  of  this  mountain  basin  has  the  sand- 
stones and  other  beds  of  the  Coal  Measures  for  surface 
rocks,  and  the  soils  derived  from  them  are  the  usual  light- 
yellowish  sandy  loams,  whose  average  composition  is  fairly 
shown  by  the  analysis  of  a  soil  from  DeKalb  county  (see 
page  217).  The  timber  is  composed  of  the  species  of  upland 
oaks,  with  hickory  and  some  short-leaf  pine.  These  lands 
have  lately  been  much  esteemed  as  cotton  lands,  the  use  of 
moderate  quantities  of  fertilizers  insuring  a  good  return, 
and  in  many  places  better  and  more  profitable  crops  have 
been  raised  upon  this  land  than  upon  the  intrinsically  more 
fertile  valley  lands.  As  pastures,  and  for  the  cultivation  of 
fruity  particularly  of  peaches  and  apples,  this  region  is 
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equal  to  any  in  the  State.  The  fruit  crop  is  rarely,  if  ever, 
cut  oflf  by  frosts. 

The  valleys  above  mentioned  are  two  deep  troughs  cut 
down  by  denudation  into  the  lower  rocks  of  the  geological 
series.  From  the  circumstance  that  these  valleys  have  been 
worn  down  from  the  crest  of  a  fold  in  the  strata,  the  cen- 
tral parts  of  the  same,  while  much  lower  than  the  mountain 
rims,  are  often  higher  than  the  country  a  short  distance 
back  from  the  rim.  It  thus  often  happens  that  the  water 
rising  in  the  valleys  makes  its  way  through  these  rims  into 
the  basin  of  Coal-Measures,  of  which  they  are  a  part. 

Brown's  Valley,  on  the  northwest,  is  in  reality,  for  most 
of  its  length,  a  double  valley.  Brown's  being  the  western 
and  Gunter's,  or  Big  Spring  Creek  valley,  the  eastern.  The 
two  are  separated  by  a  flint  or  chert  ridge,  made  up  in  great 
part  by  the  siliceous  fragments  of  the  Sub-Carboniferou& 
limestones.  The  eastern,  or  Gunter's  Valley,  has  for  its 
basis  the  limestones  of  this  age,  and  the  soils  are  the  red 
and  brown  loams  so  prevalent  in  the  great  Valley  of  the 
Tennessee.  In  the  upper  part  of  this  valley,  near  the 
water-parting  between  the  Tennessee  and  the  Warrior  riv- 
ers, there  is  a  great  development  of  the  sandy  strata  of  the 
Bame  formation  (the  rock  which  caps  the  Little  Mountain 
in  Franklin  and  Lawrence  counties),  and  the  soils  are  gray 
or  light-yellow  sandy  loams,  timbered  with  oak,  hickory, 
and  short-leaf  pine.  In  Brown's  Valley,  the  calcareous 
rocks  of  a  much  lower  geological  formation,  appear  at  the 
surface,  but  the  derived  soils  are  yellowish  clayey  loam,  not 
materially  different  from  those  of  the  other  valley. 

Between  this  valley  and  the  rim  of  Coal  Measures  which 
forms  a  part  of  Sand  Mountain,  intervenes  a  ridge  of  the 
sandstone  just  spoken  of,  and  at  the  western  slope  of  this 
ridge,  and  at  the  foot  of  Sand  Mountain,  there  is  a  narrow 
valley  of  the  same  limestone,  which  underlies  the  Eastern 
or  Gunter's  Valley.  The  soil  varieties,  therefore,  occurring 
in  this  complex  valley  are  numerous,  but  are  essentially  of 
three  kinds,  viz :  the  red  or  brown  calcareous  loams  of  the 
valleys  proper,  resting  on  limestones ;  the  flinty  or  cherty 
soils  of  the  flint  ridges  before  named^  which  are  closely  re- 
lated to  the  soils  of  the  barrens  of  the  region  north  of  the 
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Tennessee  river ;  and,  lastly,  the  sandy  soils  prevailing  on 
the  water-parting  previously  mentioned.  These  do  not  dif- 
fer materially  from  the  soils  of  Sand  and  Eaccoon  Moun- 
tains. In  the  lower  part  of  the  valley  the  flint  ridges  above 
mentioned  reach  a  great  height,  as  may  be  seen  from  the 
following  list  of  elevations  above  tide:  Blountsville,  807 
feet;  Wooten's  peak,  1,200  feet;  another  peak  (not  named), 
1,400  feet.  Near  the  lower  end  of  the  valley  are  situated 
the  well  known  Blount  Springs,  and  to  the  northwest  there 
is  a  narrow  strip  of  Sand  Mountain  belonging  to  this 
county,  as  the  line  follows  the  Warrior  river. 

Murphree's  Valley,  on  the  eastern  border  of  the  county, 
is  in  many  respects  similar  to  that  just  described^  In  both, 
the  rocks  of  a  geological  formation,  much  older  than  that  of 
the  Coal  Measures,  appear  at  the  surface  and  form  the  soils. 
Both  are  higher  than  the  basins  on  each  side,  though  the 
rims  of  these  basins  which  form  the'  borders  of  the  valleys 
are  several  hundred  feet  higher  than  the  valley  lands. 
Murphree's  is  also  a  complex  valley,  being  divided  by  ridges 
running  parallel  with  its  longest  dimensions.  These  divid- 
ing ridges  are  mostly  cherty  or  flinty,  and  the  little  valleys 
between  have  the  reddish  calcareous  loamy  soils  which 
characterize  the  other  valleys.  Much  of  the  gray  flinty- 
ridge  soils,  especially  where  the  lands  lie  well  and  are  not 
too  hilly,  produce  very  fair  crops,  though  they  are  not  gen- 
erally so  much  esteemed  as  the  so-called  red-clay  soils. 

The  southeastern  corner  of  Blount  is  occupied  by  a 
mountain  plateau,  similar  to  that  making  up  the  central 
belt  of  the  county,  and  upon  the  eastern  edge  of  this  moun- 
tain runs  the  boundary  line  toward  Saint  Clair  county. 

Cotton  culture  in  Blount  county  is  chiefly  confined  to  the 
Valley  lands ;  hence  the  small  per  centage  of  the  tilled  lands 
in  this  crop,  and  the  comparatively  high  product  per  acre. 

AB6TBACT  OF  THE  BEPOBT  OF  OBOROE   D.    SHELTON,   OF  BBOOKSTIIiLE. 

(7  his  report  refers  to  the  lands  drained  t/p  Big  Springs  creek,  in  the  eastern  or 

Gunier's  Valley, ) 

The  soils  described  are,  first,  the  loamy  valley  soil,  which  extends  up  and 
down  the  valley  its  whole  l^gth.  Its  timber  is  beech,  walnut,  poplar,  8yc> 
amore,  etc.  The  top  soil  is  a  sandy,  gravelly,  or  clayey  loam  of  gray,  yel- 
low, brown  and  red  colors,   according  to  locality,  thickness  from  six  to 
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twelve  inches,  and  subsoil  a  thick  loam,  becoming  under  cultivation  like  the 
top  soil.  The  subsoil  usually  contains  angular  flinty  pebbles,  and  is  under^ 
laid  at  from  three  to  eight  feet  by  limestone.  This  is  the  most  important 
soil  of  this  region.  Subordinated  to  it  are,  second,  the  dark  gray  or  mulatto 
lands,  and  third,  the  gravelly,  sandy  and  crawllshy  lands,  both  based  on 
sandstone  rock.  The  dark-gray  lands  have  a  timber  of  post  and  Spanish 
oaks,  hickory,  pine  and  black  gum.  Its  subsoil  is  much  of  the  same 
description.  The  gravelly  sandy  lands  are  timbered  with  short-leaf  pine, 
maple,  chestnut  and  sweet  gum.  The  color  is  whitish  to  gray;  the  thick- 
ness, one  or  two  inches  only;  the  subsoil  is  also  light  colored.  This  soil  is 
better  adapted  to  oats  and  rye,  and  is  very  little  vksed  in  cotton  planting. 

Tillage  is  a  little  difficult  in  wet  weather.  The  crops  are  cotton,  corn, 
wheat,  etc.,  but  the  soil  is  best  adapted  to  com  and  wheat.  Only  about 
one-fourth  of  the  land  is  planted  in  cotton,  which  grows  from  two  to  three 
feet  high.  No  land  is  turned  out.  The  soil  does  not  generally  wash  or 
gully  on  the  slopes  or  hillsides. 

SAIKT  GLAIR. 

(See  "Coosa  Valley  region.") 

SHELBY. 

(See  "Coosa  Valley  region.'*) 

JEFFERSON. 

Papulation :  23,272.— White,  18,219 ;  colored,  5,053. 

Area :  960  square  miles.— Woodland,  all.  Coal  Measures, 
760  square  miles  (Warrior  field,  630  square  miles ;  Cahaba 
field,  130  square  miles) ;  valley  lands  (Roup's  and  Jones' 
Valleys),  200  square  miles. 

Tilled  land:  71,959  acres. — Area  planted  in  cotton,  14,220 
acres ;  in  com,  30,928  acres ;  in  oats,  4,708  acres ;  in  wheat, 
10,589  acres ;  in  rye,  83  acres ;  in  tobacco,  55  acres ;  in  sweet 
potatoes,  504  acres. 

Cotton  production :  5,333  bales ;  average  cotton  product 
per  acre,  0.38  bale,  543  pounds  seed-cotton,  or  181  pounds 
cotton  lini 

JeflFerson  county  is  divided  into  two  unequal  parts  by  a 
long  narrow  valley  which  traverses  it  from  northeast  to 
southwest.  Northwest  of  this  valley,  and  forming  nearly 
two-thirds  of  the  area  of  the  county,  are  the  Coal  Measures 
of  the  great  Warrior  field,  and  southeast  the  Coal  Measures 
of  the   Cahaba  field.     In  their  natural  features,  the  Coal 
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Measures  are  everywhere  more  or  less  alike,  usnaDy  hilly 
and  broken,  and  with  soils,  in  the  main,  sandy  and  of  me« 
dium  fertility,  varying  in  quality  with  the  underlying  rock 
from  which  they  are  derived,  which  may  be  shale,  sand- 
stone, or  conglomerate.  The  timber  varies  from  that  of  fair 
oak  uplands  to  piny  woods.  The  scenery  is  usually  much 
more  varied  than  either  the  soils  or  the  natural  growth. 

In  striking  contrast  to  these  fugged  hills  is  the  valley, 
which  is  a  deep  trough,  not  a  simple  depression,  but  fluted 
with  ridges  and  hollows  which  run  parallel  with  its  length. 
The  lower  part  of  this  trough  goes  by  the  name  of  Roup's, 
and  the  upper  part  is  called  Jones'  valley.  It  varies  in 
width  from  four  to  ten  or  twelve  miles,  but  where  widest,  in 
the  northern  part  of  the  county,  it  is  in  reality  doubled  by 
the  confluence  of  two  valleys.  The  floor  of  this  valley  is 
higher  than  the  general  level  of  the  country  on  each  side, 
and  all  the  creeks  rising  in  it  sooner  or  later  break  through 
its  mountain  rims  and  flow  off  into  the  rugged  region  be- 
yond. Close  to  the  rim  of  Coal  Measures,  on  each  side  of 
the  valley,  there  is  a  ridge  containing  red  iron  ore,  which 
rises  to  the  proportions  almost  of  a  mountain,  first  on  one 
side  and  then  on  the  other  of  the  valley,  being  rarely  of 
equal  height  on  opposite  sides.  Between  these  ridges  and 
the  rim  intervenes  a  narrow  valley  with  very  fair  soils. 

Between  the  two  red-ore  ridges  lies  the  main  body  of  the 
valley,  which  is,  in  its  entire  length,  divided  by  one  (some- 
times two)  flint  ridges,  as  they  are  called,  made  up  mostly 
of  angular  fragments  of  chert,  the  remnants  of  the  impure 
siliceous  limestone  which  forms  the  basis  of  the  valley.  In 
places  the  flint  ridge  attains  very  considerable  height,  and 
it  is  usually  covered  with  a  growth  of  post,  black-jack,  and 
other  upland  oaks.  The  hollows  between  the  ridges  are  of 
various  qualities — sometimes  flat  and  glady,  overgrown  with 
cedars,  and  not  in  cultivation  because  of  the  proximity  of 
the  limestone  to  the  surface ;  sometimes  gently  undulating 
and  covered  with  a  yellow  or  mulatto  soil,  which  produces 
well  all  the  common  crops.  These  latter  are  the  typical 
valley  lands.  Along  the  slopes  of  the  ridges,  and  occa- 
sionally making  up  nearly  the  entire  valley,  are  somewhat 
broken  lands  with  gray  soil  and  buff  subsoil,  filled  with  an- 
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gular  fragments  of  flint  or  cheri  These  varieties  all  de- 
pend upon  the  varying  qnality  of  the  siliceous  magnesian 
limestone  which  usually  underlies  the  central  parts  of  the 
valley. 

In  addition  to  the  above,  there  is  in  places  a  cold  yellow- 
ish flatwoods  soil,  which,  because  of  defective  drainage  and 
other  physical  properties,  is  seldom  in  cultivation.  Between 
old  Jonesboro'  and  the  railroad  station  and  southward  the 
flint  ridge  becomes  a  very  prominent  feature,  as  it  passes 
into  a  sandstone  dr  conglomerate  and  widens  out  into  a 
series  of  rugged  hills  several  miles  in  width,  timbered  with 
long-leaf  pine,  and  wholly  uninhabited.  These  Salem  Hills 
extend  from  the  Jonesboro'  station  southward  about  six 
miles.  The  two  valleys  separated  by  the  flint  ridge  have 
often  distinct  names.  'Possum  valley  lies  west  of  the  ridge 
and  Jones'  Valley  east  of  the  same.  In  several  places  the 
red-ore  ridge  is  duplicated  on  one  side  of  the  valley,  thus 
producing  additional  complications  and  a  greater  variety  in 
the  valley  lands.  McAshan  Mountain  is  the  name  given  to 
one  of  these  duplicated  red  ridges,  which  is  ten  or  fifteen 
miles  long  on  the  western  side  of  the  valley  between  Jones- 
boro' and  Tannehill.  Northeast  of  Birmingham  the  valley 
widens  out  and  eventually  divides,  one  fork  taking  the  name 
of  Murphree's  Valley>  the  other  continuing  as  Jones'  Val- 
ley, the  former  mostly  in  Blount  county.  The  two  are 
separated  by  a  point  of  the  Coal  Measures  called  Blount 
Mountain.    • 

The  red-ore  ridge  which  follows  the  edge  of  Blount  Moun- 
tain southwest  of  the  point  of  that  mountain  breaks  up  in  a 
series  of  high  knobs,  which  have  the  general  name  of  Cedar 
mountains,  from  the  circumstances  that  the  limestones 
forming  the  great  mass  of  the  hills  makes  the  surface  and 
are  covered  with  a  dense  growth  of  cedars.  Occasionally, 
where  the  red  ore  and  its  ac6ompanying  sandstones  form 
the  summit  of  the  hills,  they  have  received  the  name  of 
Button  mountains,  from  the  great  abundance  of  the  '"but- 
tons" or  segments  of  the  stems  of  crinoids  with  which  they 
are  filled.  At  this  point  of  bifurcation  of  the  vallej  the  dis- 
tance between  the  Cahaba  Coal-field  on  the  east  and  the 
edge  of  Sand  Mountain  on  the  west  is  some  ten  or  fifteen 
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miles%  On  the  east,  near  the  Cahaba  field,  is  Jones*  Yalley^ 
aiid  on  the  west,  next  to  Sand  Mountain,  the  Back  Valley, 
as  it  is  called.  Between  the  two  is  the  broken  country  be- 
fore spoken  of,  formed  by  the  Cedar  and  Button  mountains, 
and  also  by  the  ridges  of  chert  which  are  invariably  found 
in  all  these  valleys.  The  rugged  character  of  this  part  of 
the  county  is  still  further  increased  by  the  fact  that  the  red- 
ore  ridge  itself  is  duplicated  from  Red  Gh>p  to  the  county 
line,  just  below  Springvillei  Between  this  duplicated  red 
mountain  and  the  sinular  ridges  on  the  west,  near  the  foot 
of  Blount  Mountain,  is  Clayton's  Cove,  embracing  about 
three  or  four  square  miles,  and  hemmed  in  on  all  sidesiby 
red  ore  and  flint  ridges.  The  soil  in  this  cove  is  the  mlilatta 
or  red  valley  soil,  with  its  accompanying  gray  flinty  gravelly 
soil.  It  is  all  cleared  and  in  cultivation,  and  quite  thickly 
settled. 

Between  the  base  of  Blount  Mountain  and  its  red-or& 
ridge  there  is  always  a  valley  of  greater  or  less-  width,  ac- 
cording to  locality,  with  yello^sh  or  buff  soil  based  on  the 
Sub-Carboniferous  limestonei  Its  character  is  well  shown 
in  the  analysis  of  the  soil  from  Dry  Valley,  in  Cherokee 
county  (see  page  204).  The  slopes  of  the  red  ridge&and  the 
Cedar  mountains,  where  not  too  steep  and  where  U^  rocks 
are  not  too  near  the  surface,  are  generally  in  cultiva- 
tion. They  are  well  suited  to  com  and  wheat,  but  not  to» 
cotton.  A  soil  of  this  kind  from  near  Springville,,  in  Saint 
Clair  county,  has  been  analyzed  (see  page  210). 

Jefferson  county  has  a  large  proportion  of  valley  lands 
giving  high  product  per  acre,  upon  which  alone  in  this,  sec- 
tion cotton  is  usually  planted  in  any  large  quantity. 

Walker. 

Population:  9,479.— White,  8,978;  colored,  501. 

Area:  880  square  miles. — Woodland,  all.  All  Coal  Meas- 
ures but  small  areas,  especially  in  the  western  part  of  the 
county,  are  covered  with  Drift. 

Tilled  land :  46,725  acres. — Area  planted  in  cotton,  8,743 
acres;  in  com,  21,838  acres;  in  oats,  2,579  acres;  in  wheat, 
5,420  acres  ;  in  rye,  81  acres ;  in  tobacco,  69  acres ;  in  sugar- 
cane, 11  acres! ;  in  sweet  potatoes,  325  acres^ 
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Cotton  production:  2,754  bales;  average  cotton  product 
per  acre,  0.31  bale,  441  pounds  seed-cotton,  or  147  pounds 
cotton  lini 

In  the  northwestern  corner  of  Walker  county  there  is  a 
high  ridge  capped  with  pebbles  and  sand.  This  ridge  is  a 
water-shed  in  its  entire  length  in  Winston,  Walker,  Fayette, 
and  Tuscaloosa  counties.  From  its  position  in  Walker 
county,  and  from  its  general  direction  in  other  counties,  it 
will  be  seen  that  the  drainage  of  Walker  county  is  toward 
the  southeast  Near  the  dividing  ridge  spoken  of  the  land 
is  high  and  gently  undulating,  with  a  soil  and  subsoil  de- 
rived from  the  materials  of  the  Stratified  Drift  formation, 
which  forms  the  surface  in  that  part  of  the  county.  Near 
the  mouths  of  the  streams  which  flow  into  the  Warrior 
river,  however,  denudation  has  produced  an  extremely 
rugged  country,  with  high,  steep  hills,  and  deep  ravines  be- 
tween. 

Near  the  southern  extremity  of  the  county  the  two  forks 
of  the  Warrior  river,  known  as  the  Locust  and  the  Mulberry 
forks,  come  together,  forming  the  main  river.  A  part  of 
Walker  county  lies  between  these  two  branches,  as  the  line 
between  Walker  and  Jefferson  counties  follows  the  water- 
parting.  The  elevation  of  this  ridge  above  the  river  is  not 
far  from  276  feet  Close  to  the  river  in  several  places  there 
are  high  ridges,  capped  with  pebbles,  with  an  elevation  of 
400  feet  above  the  river  level.  This  is,  however,  rather  an 
exceptional  height,  as  the  general  elevation  of  the  country 
between  the  streams  is  not  much  over  200  or  250  feet 

In  the  northeastern  part  of  the  county,  adjoining  Blount 
and  Winston  counties,  the  scenery  is  rugged,  on  account  of 
the  proximity  to  the  surface  of  thick  beds  of  hard  sandstone 
and  conglomerate,  into  which  the  streams  have  cut  their 
channels.  The  soils  vary  with  the  formations  from  which 
they  are  derived,  those  in  the  western  corner  being  mainly 
derived  from  the  Drift  and  Loam,  presenting  the  usual 
characters.  Over  the  greater  part  of  the  county,  however, 
they  are  derived  directly  from  the  sandstones  and  other 
rocks  of  the  Coal  Measures,  and  vary  with  the  locality.  As 
a  rule,  the  soils  of  the  Coal  Measures  &re  rather  sandy  and 
not  very  fertile;  yet  there  are  many  areas  of  very  good 
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farming  land,  especially  in  the  bottoms  and  lowlands  of  the 
various  streams.  In  the  vicinity  of  South  Lowell,  six  miles 
north  of  Jasper,  there  is  an  isolated  patch  of  long-leaf  pine 
forest  occupying  perhaps  a  township. 

The  abstracts  of  the  reports  under  Winston  and  Cullman 
counties  describe  soils  which  are  similar  to  those  of  Walker, 

No  railroad  traverses  Walker  county,  and  the  long  dis- 
tances to  which  it  is  generally  necessary  to  haul  the  cotton 
crop  in  wagons  is  a  bar  to  its  successful  production.*  The 
yield  per  acre  is  very  fair,  but  cotton  is  planted  only  on 
about  20  per  cent,  of  the  land. 

WINSTON. 

PopyJafion:  4,253.— White,  4,236;  colored,  17. 

Area:  540  square  miles. — ^All  woodlaml.  All  Coal  Meas- 
ures, but  in  the  western  part  of  the  county  these  rocks  are 
covered  with  Drift. 

Tilled  land:  17,767  acres. — ^Area  planted  in  cotton,  2,048 
acres ;  in  corn,  8,098  acres ;  in  oats,  579  acres ;  in  wheat, 
1,967  acres ;  in  sweet  potatoes,  172  acres. 

Cotton  prodticfion :  568  bales ;  average  cotton  product  per 
acre,  0.28  bale,  399  pounds  seed-cotton,  or  133  pounds  cot- 
ton lint. 

The  main  dividing  ridge  between  the  waters  of  the  War- 
rior and  Tombigbee  rivers  runs  almost  north  and  south 
through  the  entire  length  of  Winston  county,  near  its  west- 
em  line.  This  (the  Byler)  ridge,  in  the  northwestern  part  of 
the  county,  also  divides  the  waters  of  the  Warrior  from  those 
of  the  Tennessee  river,  flowing  through  Big  Bear  creek.  The 
greater  part  of  the  drainage  of  the  county,  therefore,  is 
southeast  into  the  Warrior  river,  the  principal  streams  be- 
ing Blackwater  creek  and  the  Sipsey  fork  of  the  Warrior 
river,  witli  its  tributaries,  Clear  creek.  Brushy  fork,  and 
Kock  creek.  On  the  western  side  of  the  Byler  ridge  are  the 
sources  of  the  Buttahatchie  and  New  rivers,  which  flow  into 
the  Tombigbee,  and  of  Big  Bear  creek,  a  tributary  of  the 
Tennessee. 

Although  there  are  in  this  county  no  ridges  except  those 
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The  Georf^iu  P.iciftc  Ilo'id,  recently  constructed,  changes  all  this,  and 
puts  Walker  cuunty  in  comnxumcation  with  all  the  markets. 
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formed  by  denudation,  there  is  a  gradual  increase  in  tlie 
height  of  the  land  going  northward  from  the  Warrior  river, 
through  Walker  and  Winston,  into  the  southern  part  of  Law- 
rence county,  where  the  southern  boundary  of  the  Tennessee 
Valley  and  the  northern  boundary  of  the  Warrior  Coal-field 
is  formed  by  Sand  Mountain.  The  summit  of  this  mountain, 
where  it  overlooks  the  Valley  of  the  Tennessee,  has  an  aver- 
age elevation  above  the  general  level  of  the  latter  of  475  or 
500  feet. 

The  face  of  the  country  throughout  Winston  county  is 
generally  much  broken.  The  map  will  show  a  great  number 
of  small  streams  which  rise  in  the  northern  and  western  part 
of  the  county,  and  which,  by  their  confluence,  form  the  three 
or  four  principal  streams  mentioned  above.  The  sandstones 
and  conglomerates  of  the  Coal  Measures  underlie,  usually  at 
no  great  depth  below  the  surface,  the  whole  county.  These 
harder  rocks  are  often  underlaid  with  softer  strata  of  shales, 
and  the  action  of  running  water  during  the  rainy  seasons  is 
to  wear  away  the  softer  slates,  thus  undermining  the  sand- 
stones, which  break  oflf  in  large  masses,  forming  perpendicu- 
lar cliffs.  The  undermining,  thus  described,  catises  the  for- 
mation of  overhanging  ledges  or  "rock  houses",  which  are  to 
be  found  at  the  head  and  frequently  along  the  sides  of  nearly 
all  the  ravines  leading  down  toward  the  water-courses. 
These  rock  houses  are  the  localities  where  the  rarest  and 
most  beautiful  ferns  flourish.  The  creeks  and  other  streams 
of  Winston  county  have  cut  their  channels  down  through 
these  sandstones,  and  often  flow  through  deep  gorges  with 
nearly  perpendicular  sides.  In  some  instances  rapids  and 
waterfalls  are  produced,  the  Clear  creek  falls  being  the  best 
known  of  these.  The  waters  of  the  creek  here  pour  over  two 
bluffs  of  conglomerate,  each  about  30  feet  in  height,  the  two 
being  about  300  yards  apart.  Below  the  falls  the  creek  flows 
down  a  deep,  narrow  gorge.  These  falls  rival  in  beauty 
many  which,  in  other  parts  of  the  world,  are  annually  vis- 
ited by  thousands  of  tourists. 

Over  the  Coal  Measures,  in  the  western  part;  of  the  county, 
are  tolerably  thick  beds  of  sand,  pebbles,  and  loam  of  Strat- 
ified Drift  age,  which  form  the  soils  and  subsoils.  In  the 
eastern  parts,  however,  these  beds  decrease  in  thickness, 
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and  are  almost  entirely  wanting  east  of  the  center,  where  the 
soils  are,  in  great  degree,  derived  from,  the  disintegration  of 
the  rocks  of  the  Coal  Measures.  The  soils  so  derived  are 
seldom  very  fertile,  being  usually  rather  sandy;  the  shales, 
however,  yield  loamy  soils,  which  form,  sometimes,  very  fair 
farming  lands.  The  ridges  between  the  water-courses  in  this 
region  are  not  much  in  cultivation,  both  on  account  of  the 
distance  to  springs  of  water  and  on  account  of  the  commonly 
rather  thin  soils,  and  the  usual  growth  consists  of  post,  red, 
and  Spanish  oaks,  chestnut,  sour  gum,  and,  in  some  places, 
short-leaf  pine. 

The  farming  lands  are  mostly  in  the  lowlands  and  in  the 
creek  bottoms,  where  the  soil  is  of  greater  depth  and  more 
fertile.  Where  the  Stratified  Drift  forms  the  surface,  there 
is  the  usual  variety  of  soils,  frequently  described  in  other 
parts  of  this  report 

▲B8TBACT  OF  THE  REPOBT  OF  F.    C.    BUBDICK,  OF  HOUSTON. 

(  This  report  r^ers  to  the  region  drained  by  Yellow  creek,  a  irUnUary  of  1^6eyfork.) 

The  uplands  are  preferred  for  cotton,  as  it  is  liable  to  be  late  in  the  low- 
lands. The  three  principal  soils  described  are  the  brown-loam  upland  soil* 
the  Yellow  creek  second-bottom  loam  soil,  and  the  light,  sandy  bottom  soils 
of  Brush  and  Clear  creeks.  The  first  makes  about  seven-eighths  of  the  land 
of  the  region  described,  and  has  a  natural  growth  of  red,  white,  and  black 
oaks,  hickory,  short-leaf  pine,  chestnut,  and  poplar.  It  is  a  fine,  sandy 
loam  of  a  brown  color  of  an  average  thickness  of  20  inches,  with  a  subsoil 
of  yellowish  day,  hard  when  first  exposed,  but  mixing  readily  with  the  sur- 
face soil.  In  cultivation  it  is  almost  impervious  when  undisturbed.  This 
subsoil  rests  upon  hard  sand-rock  at  depths  varying  from  three  to  seven 
feet.  The  brown-loam  lands  of  Yellow  creek  bottom  make  a  tenth  of  the  re- 
gion reported  upon.  The  natural  timber  growth  is  composed  of  oaks,  pop- 
lar, beech,  holly,  and  occasionally  spruce  pine.  The  soil  is  a  fine,  sandy 
loam  of  mixed  brownish  to  black  colors,  with  a  thickness  of  two  feet;  the 
subsoil  is  heavier,  a  reddish  clay,  hard,  not  mixing  readily  with  the  surface 
soil,  and  is  usually  free  from  pebbles.  It  is  also  underlaid  at  eight  to  twelve 
feet  depth  by  hard  sandstone.  The  light,  sandy  loams  of  Brush  and  Clear 
creeks  have  usually  a  brown  color  and  a  thickness  of  15  inches.  The  sub- 
soil is  lighter,  being  usually  a  coarse  sand,  containing  very  few  white 
pebbles. 

The  chief  crops  are  com  and  cotton,  the  latter  being  best  adapted  to  the 
soil.  About  one-fourth  of  the  land  is  planted  in  cotton,  which  usuaUy 
reaches  the  height  of  three  or  f oup  feet,  Land  is  generally  benefited  by  b^ 
ing  turned  out. 
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LAWRENCE. 

(See  ''Tennessee  Valley  region.") 
(See  ^'Tennesse  Valley  region-") 

MARION. 

(See  "Oak  and  Hickory  Uplands,  with  Short-leaf  Pine,") 

LAMAR. 

(See  "Oak  and  Hickory  Uplands,  with  Short-leaf  Pine.") 

FAYETTE. 

(See  "Oak  and  Hickory  Uplands,  with  Short-leaf  Pine.") 

TUSCALOOSA. 

(See  "Gravelly  Hills,  with  Long-leaf  Pine,") 

BIBB. 

(See  "Gravelly  Hills,  with  Long-Leaf  Pine.") 


TENNESSEE  VALLEY  REGION. 

Comprising  the  whole  or  a  part  of  the  following  counties : 
Jackson,  Marshall,*  Morgan,  Madison,  Limestone,  Lauder- 
dale, Lawrence,  Colbert,  and  Franklin. 

JACKSON. 

Populafion:  25,114— White,  21,074;  colored,  4,040. 

Area :  990  square  miles. — Woodland,  all.  Valley  lands, 
500  square  miles  (190  square  miles  in  immediate  Valley  of 
the  Tennessee ;  310  square  miles,  coves  and  slopes  of  the 
mountain  spurs  north  of  the  river,  half  of  which  may  be 
red  valley  lands) ;  Coal  Measures  table-lands,  490  square 
miles  (200  on  Baccoon  Mountain,  south  of  the  river,  and 
290  square  miles  on  the  mountain  spurs  north  of  the  river). 

Tilled  land :  123,924  acres. — ^Area  planted  in  cotton,  19,685 
acres;  in  corn,  60,285  acres;  in  oats,  8,241  acres;  in  wheat, 
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10,061  acres ;  in  rye,   347  acres ;  in  tobacco,  99  acres ;  in 
sweet  potatoes,  592  acres. 

Cotton  prodtictian:  6,235  bales;  average  cotton  product 
per  acre,  0.32  bale,  456  pounds  seed-cotton,  or  152  pounds 
cotton  lint. 

The  surface  of  Jackson  county  is  probably  more  broken 
than  that  of  any  other  county  in  the  Tennessee  Yalley  in 
northern  Alabama.  The  valley  down  which  the  Tennessee 
river  flows  divides  the  county  into  two  parts:  Raccoon 
Mountain  on  the  southeast,  and  the  spurs  of  the  Cumber^ 
land  mountains  on  the  northwest.  It  has  an  average  width 
of  about  four  miles,  the  greater  part  of  this  area  being  north 
of  the  river,  leaving  only  a  narrow  strip  on  the  other  side. 
This  valley  is  based  on  the  racks  of  the  Lower  Siluriau 
formation,  which  consists  of  limestones,  shaly,  alun^inou^ 
and  flinty,  or  siliceous.  The  narrow  bottom  of  the  river  is 
usually  underlaid  with  the  Trenton  limestones,  which  also 
sometimes  make  low  bluflSs  along  the  banks.  The  soils  de- 
rived from  these  beds  are  calcareous  loams  of  considerable 
fertility.  Northwest  of  these  lowlands  a  series  of  low  ridges, 
one  or  two  miles  in  width,  run  parallel  with  the  course  of 
the  river  through  the  whole  county.  These  ridges  are 
made  by  the  flinty  or  siliceous  limestones  of  the  Lower 
Silurian  formation,  and  are  covered  with  a  light-gray  soil, 
usually  filled  with  angular  fragments  qf  chert,  and  support 
a  growth  of  short-leaf  pines  and  occasional  hickories. 
These  soils  resemble  very  much  the  soils  of  the  barrens^ 
though  derived  from  entirely  diflfereiit  rocks. 

South  of  the  Tennessee,  Baccoon  Mountain  faces  the 
river  with  a  line  of  cliffs  almost  continuous  throughout  the 
entire  length  of  the  valley,  the  narrow  space  between  the 
river  bottom  and  the  foot  of  the  mountain  being  occupied 
by  a  ridge  of  the  cherty  fragments  of  the  lower  Sub-Cfar- 
bonif erous  formation.  Between  this  flint  ridge  and  the  foot 
of  the  mountain  there  is  a  narrow  valley  of  very  good  red- 
dish and  yellowish  soils,  and  where  this  valley  is  wide 
enough  and  the  lands  somewhat  level  these  make  excellent 
farming  lands,  as  might  be  expected  from  the  fact  that  they 
are  derived  from  rocks  the  same  as  those  which  form  the 
bfilfsis  of  the  red  lairds  of  the  great  Valley  of  the  Tennessee. 
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Along  this  line  of  cliffs  the  points  are  few  at  which  the 
mountain  can  be  ascended,  and  the  roads  lead  up  by  gradual 
slopes  or  tortuous   zigzags  cut  along  the  mountain  side. 
When  the  top  is  reached  there  is  the  usual  plateau,  very 
broad  in  this  case,  extending  beyond  the  limits  of  the  county. 
The  monotony  of  this  table-land  is  relieved  by   shallow 
ravines  and  depressions,  along  which  run  the  creeks  and 
spring  branches.    All  the  streams  of  this  plateau  are  shed 
from  the  higher  eastern  edge,  in  De  Kalb  county,  and  flow 
diagonally  across  the  plateau,  and  off  from  the  mountain  on 
the  Jackson  county  side.     Where  they  leave  the  mountain 
they  have  usually  cut  deep,  narrow  gorges,  which  present, 
especially  near  their  heads,  wild  and  picturesque  scenes. 
The  height  of  the  table-land  is  from   1,800  to  2,000  feet 
above  the  sea,  and  from  800  to  1,000  feet  above  the  adjacent 
valleys,  and  the  timber  consists  principally  of  the  various 
species  of  upland  oaks,   hickories,   and  short-leaf  pines. 
The  soils  are  light-gray  and  yellowish  sandy  loams,  the  gen- 
eral composition  of  which  may  be  seen  from  the  analysis  of 
the  Sand  Mountain  soil  from  near  Valley  Head,  in  De  Kalb 
county  (see  page  217).     While  intrinsically  less  fertile  than 
many  of  the  valley  soils,  these  are  far  from  sterile*  and  are 
now  being  very  generally  taken  into  cultivation  by  a  class  of 
small  farmers.     The  table-lands  have  long  been  noted  for 
the  excellent  pasturage  which  they  afford. 

The  edge  of  the  Tennessee  Valley  on  the  north  side  is 
very  irregular,  and  is  deeply  indented  by  coves  of  nearly 
level  fertile  land,  which  are  underlaid  by  the  rocks  which 
form  the  basis  of  both  the  red  and  the  barren  lands  (the 
latter,  however,  to  a  very  limited  extent)  of  the  counties 
westward.  Some  parts  of  them  is  usually  also  indebted  to 
the  Mountain  Limestone  formation  for  its  soils,  and  in  this 
way  there  are  many  grades  of  fertility  in  lands  of  these 
coves.  The  ridges  separating  these  coves,  while  decreasing 
in  height  toward  the  river,  nevertheless  terminate  against 
the  river  valley  in  a  series  of  heights  with  rather  abrupt 
slopes,  called  the  river  hills,  which  are  intermediate  in  level 
between  the  valley  plain  and  the  main  body  of  the  ridges. 
Near  the  river,  where  denudation  has  produced  its  greatest 
effects,  those  parts  of  the  ridges  which  separate  the  coves 
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have  in  many  places  been  cut  across  by  side  ravines,  and 
are  thus  more  or  less  completely  separated  from  the  main 
body  of  the  Cumberland  table-lands.  The  river  hills  are 
mostly  of  this  character. 

Farther  back,  and  generally  north  and  northwest  of  the 
line  of  the  Memphis  and  Charleston  railroad,  it  is  usual  to 
find  the  summit  of  the  highlands  between  the  water-courses 
continuous  with  that  of  the  great  Cumberland  plateau  of 
Tennessee.  The  lower  parts  of  these  mountain  spurs  are 
usually  made  up  of  the  calcareous  strata  of  the  Mountain 
Limestone,  while  sandstones  and  conglomerates  form  the 
upper  parts  and  the  summits.  A  line*  of  sandstone  cliffs 
near  the  summits  makes  the  ascent  of  these  spurs  exceed- 
ingly difficult,  and  in  the  northern  part  of  the  county  it  is 
possible  to  cross  the  ridges  only  by  making  wide  detours, 
following  the  courses  of  the  streams,  ascending  the  plateau 
near  their  headwaters,  crossing  the  level  areas  on  the  top, 
and  making  the  descent  along  a  parallel  water-course.  Up- 
on these  spurs  the  soil  and  timber  are  the  same  as  those  of 
the  summit  of  Baccoon  Mountain,  described  above.* 

To  recapitulate,  the  soil-varieties  of  Jackson  county  are 
embraced  under  the  following  general  heads : 

1.  The  red,  brown,  and  black  soils  of  the  hillsides,  of  the 
level  and  rolling  lands,  and  of  the  river  and  creek  bottoms. 
The  soils  of  this  class  are  derived  from  the  Mountain  Lime- 
.stone,  the  lower  Sub-Carboniferous,  and  the  Silurian  form- 
ations. They  form  the  great  body  of  the  fertile  valley 
lands,  are  mostly  in  a  state  of  cultivation,  and  hence,  from 
an  agricultural  standpoint,  are  the  most  important  They 
also  rank  second  as  to  superficial  extent 

2.  Light-gray  siliceous  or  flinty  gravelly  soils,  covering 
some  of  the  creek  bottoms  and  some  of  the  slopes  near  the 
foot  of  the  mountains,  and  also  forming  the  flinty  or  cherty 
ridges  which  run  parallel  to  the  river  on  the  northwest  side. 
These  are  derived  fropi  the  lower  beds  of  the  Sub-Carbon- 
iferous and  form  part  of  the  Lower  Silurian  formation. 
They  are  less  important  than  any  other  described. 

3.  The  light-yellowish  or  gray  sandy  soils  which  cover  the 

*Tbe  data  for  much  of  the  description  of  Jackson  county  are  irom  Henry 
McCalley,  in  Alabama  Geological  Report,  1879-1880. 
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mountain  plateaus  on  both  sides  of  the  river,  derived  from 
the  rocks  of  the  Coal  Measures,  are  in  superficial  extent  the 
most  widely  distributed,  and  are  gradually  coming  under 
cultivation. 

Jackson  county,  like  other  counties  of  northern  Alabama 
which  have  a  substratum  of  limestones,  is  noted  for  the 
great  number  and  boldness  of  the  springs  which  break  up 
from  the  fissures  in  the  limestone. 

Agriculturally,  Jackson  resembles  Madison,  which  adjoins 
it  on  the  west,  though  a  much  smaller  proportion  of  its  cul- 
tivated land  is  in  cotton ;  but,  on  the  other  hand,  a  much 
larger  proportion  is  in  grain. 


ABSTRACT  07  THX  BEPOBT  OF  W.  V.  HUBT,  OF^BXLLBFONT. 

(This  repori  ref^ers  to  the  lands  drained  by  Mud  creek,  a  tributary  of  ih$  Tennesses- 

river.) 

On  new  lands  the  cotton  groivs  too  long  and  is  Uable  to  be  cnt  off  by  frost, 
but  it  can  safely  be  planted  on  beech  and  poplar  lands  when  not  too  much 
exhansled  by  cultivation.  The  black  lands  are  grass  and  grain  lands,  but 
are  not  suited  to  cotton.  The  most  important  soils  are  the  red  lands  with 
red-clay  foundations,  the  gray  creek  soils,  and  the  barren,  gray,  gravelly  or 
flinty  lands  which  lie  above  overflow.  Of  these  only  the  first  is  described 
in  detail. 

The  red  lands  form  about  two-thirds  of  the  cultivated  area,  and,  alter- 
nating with  the  gray  and  black  soils,  are  found  throughout  the  county.  The 
native  growth  is  black  and  red  oaks  and  hickory  on  the  uplands  ;  poplar, 
beech,  walnut,  sweet  gum,  and  white  oak  on  the  lower  lands.  The  top  soil 
is  a  fine  sandy  or  gravelly  loam,  alternating  with  a  heavier  day  loam  of 
brown,  mahogany,  and  red  colors,  the  thickness  being  quite  variable.  The 
subsoil  is  heavier,  and  somewhat  hard  until  acted  on  by  rain  and  air.  It 
generally  contains  angular,  flinty  pebbles,  and  is  underlaid  at  10  to  20  feet 
by  hard  limestone  rock. 

Lands  are  generally  somewhat  difficult  to  cultivate  in  wet  weather.  The 
chief  crops  are  cotton,  com,  wheat,  etc.,  and  the  land  seems  equally  well 
adapted  to  all.  Perhaps  as  much  as  three-eighths  of  all  the  cultivated  land 
18  planted  in  cotton.  The  average  height  of  fully-grown  cotton  is  about 
three  feet.  At  this  date  no  land  lies  turned  out,  as  it  is  all  needed  for  culti- 
vation. The  slopes  are  not  much  injured  by  washings,  and  the  washings 
from  the  uplands  are  beneficial  to  the  valleys. 


MAfiSHAUL 

(See  "  Coal-Measures  region.") 
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MORGAN. 

Populatim :  16,428.— White,  11,758 ;  colored,  4,670. 

Area:  700  square  miles. — Woodland,  all.  Coal  Measures 
of  Sand  Mountain,  275  square  miles ;  Sandy  lands  of  Little 
Mountain,  140  square  miles ;  Valley  lands,  285  square  miles 
(red  lands,  100  square  miles ;  coves  and  slopes,  185  square 
miles). 

Tilled  land:  95,584  acres. — ^Area  planted  in  cotton,  18,828 
acres ;  in  com,  35,610  acres  ;  in  oats,  4,704  acres ;  in  wheat, 
7,005  acres;  in  rye,  135  acres;  in  tobacco,  52  acres;  in 
sweet  potatoes,  365  acres. 

Cotton  prodiiction:  6,133  bales;  average  cotton  product 
per  acre,  0.33  bale,  471  pounds  seed-cotton,  or  157  pounds 
cotton  lint. 

In  going  from  the  Tennessee  river  southward  through 
Morgan  county  one  would  come  upon  four  terrace-like 
plains,  each  with  a  rather  abrupt  slope  toward  the  north 
and  a  gentle  incline  southward.     These  plains  would  be : 

1.  The  river  bottom,  with  its  loose,  rich,  alluvial  soil 
liable  to  overflow,  and  for  this  reason  mostly  planted  in 
corn,  though  some  parts  are  put  in  cotton. 

2.  The  Valley  of  the  Tennessee,  which  is  from  75  to  100 
feet  above  the  river  level,  and  which  is  a  nearly  level  plain 
with  rich  red  or  brown  soils,  interspersed  here  and  there 
with  small  rocky  knolls,  crowned  with  dense  groves  of  post 
oak,  black-jack,  and  hickory.  The  greater  part  of  this  val- 
ley, which  has  the  same  general  characters  here  as  in  Law- 
rence county  on  the  west,  is  cleared  and  under  cultivation, 
and  the  original  timber  is  represented  only  by  these  rem- 
nants left  on  the  rocky  ground.  The  width  of  the  valley 
varies  greatly  in  different  parts  of  the  county.  Thus,  for 
instance,  opposite  Whitesburg,  in  the  eastern  part,  it  is  only 
a  mile  or  two  from  the  river  to  the  foot  of  the  Little  Moun- 
tains on  the  south  side  of  the  valley,  and  down  to  the  mouth 
of  Flint  creek  the  mountain  in  many  places  forms  bluffs 
along  the  river  bank,  while  near  Decatur  it  is  six  or  eight 
miles  wide,  and  in  places  still  wider.  It  will  not  be  neces- 
sary to  repeat  the  descriptions  already  given  of  other  parts 
of  this  valley  in  Lawrence  and  Colbert  counties. 
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3.     From  the  yalley  there  is  an  abrupt  ascent  of  75  to  200 
feet^  according  to  location,  to  the  summit  of  Little  Moun- 
tain, which  is  capped  with  a  stratum  of  sandstone  belonging 
to  the  upper  part  of  the  Sub-Carboniferous  formation.  This 
sandstone  has  been  mentioned  somewhat  at  length  under 
Lawrence  and  Colbert  counties^  where  it  occupies  a  similar 
position  upon  Little  Mountain.    This  mountain,  in  its  entire 
length,  owes  its  existence  to  the  protection  against  denuda-* 
tion  afforded  by  the  bed  of  sandstone.     The  soils  derived 
from  this  rock  are  sandy  and  not  particularly  fertile,  as  may 
be  seen  from  the  analysis  of  the  soil  from  near  La  Grange, 
given  on  page  234     Occasionally,  where  the  sandstone  has 
been  cat  through  by  erosion,  the  limestone  which  lies  below 
it  comes  to  the  surface,  forming  very  limy,  prairie4ike  soilsi 
which  are  very  little  under  cultivation  on  account  of  their 
drouthy  nature,  due  to  the  proximity  of  the  limestone  to 
the  surface  and  the  consequent  thinness  of  the  soiL     Dhese 
areas,  however,  make  excellent  pastures.    A  large  body  of 
this  kind  of  land  has  been  mentioned  under  Lawrence 
county. 

4  From  the  summit  of  the  Little  Mountains,  and  over- 
looking the  Tennessee  valley,  there  is  a  gradual  descent, 
going  southward,  to  the  foot  of  Sand  Mountain,  which 
makes  the  fourth  terrace  above  spoken  of.  The  distance 
across  from  the  summit  of  the  Little  Mountains  to  the  foot 
of  Sand  Mountain  varies  very  greatly.  Opposite  Whites- 
burg  these  Little  Mountains  are  a  mere  bench  on  the  side 
of  Sand  Mountain,  from  one-half  to  one  mile  in  width,  but 
it  widens  toward  the  west,  and  in  the  vicinity  of  Decatur 
the  distance  is  ten  or  twelve  miles  from  its  summit  back  to 
Sand  Mountain.  The  gentle  slope  going  southward  is  due 
partly  to  the  dip  of  the  rocks  themselves  in  that  direction, 
but  much  more  is  due  to  erosion,  since  the  slope  is  greater 
than  the  dip  of  the  strata.  In  the  southern  part  of  the  valley 
thus  formed  between  the  two  mountains,  and  beyond  the 
sandy  slope  of  the  Little  Mountains,  the  drainage  has  cut 
down  into  the  calcareous  rocks  which  underlie  the  sand- 
stone of  the  Little  Mountains,  and  the  soils  produced  from 
the  disintegration  of  these  rocks  vary  considerably  in  char- 
acter, some  being  black,  prairie-like  soils,  similar  to  that  of 
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the  prairie  of  Lawrence  county,  already  mentioned,  and 
some  gray  and  crawfishy,  and  not  much  prized.  From  a 
few  miles  south  of  Decatur,  up  the  valley  of  Flint  creek, 
there  is  a  good  deal  of  this  level,  sticky,  gray  land,  which 
appears  to  be  derived  from  some  of  the  deeper-lying,  shaly, 
calcareous  strata.  Along  the  bases  of  the  northern  slopes 
of  the  spurs  of  Sand  Mountain  there  is  a  mulatto  soil  of 
very  considerable  fertility. 

From  this  description  it  will  be  seen  that  the  valley  be- 
tween the  two  mountains,  which  in  Lawrence  county  has 
fertile  red  and  brown  soils  similar  to  those  of  the  Tennessee 
Valley,  in  Morgan  county,  is  more  or  less  sandy,  except 
where  the  streams  have  cut  their  channels  down  into  calca- 
reous  rocks.  It  is  doubtful  whether  in  Morgan  county  the 
streams  have  anywhere  (except  in  the  vicinity  of  the  river) 
cut  down  into  the  strata  which  form  the  basis  of  the  red 
soils  »of  the  Tennessee  and  Moulton  Valleys,  and  this  for 
two  reasons :  erosion  has  been  probably  less  effective  east- 
ward  than  westward,  and  the  thickness  of  the  Upper  Sub- 
Carboniferous  beds  which  overlie  the  strata  in  question  is 
very  much  greater  in  the  eastern  than  in  the  western  part 
of  the  Tennessee  Valley.  Even  in  the  eastern  part  of  Law- 
rence county  the  red  soils  begin  to  be  replaced  by  the  gray 
and  limy  soils  previously  mentioned. 

The  fourth  terrace,  as  has  already  been  stated,  is  formed 
by  Sand  Mountain,  which  is  a  part  of  the  great  coal-field, 
and  is  capped  by  the  sandstones  and  other  rocks  of  the 
Ooal  Measures,  and  has  always  an  abrupt  slope,  and  in 
places  a  cliff-like  slope  northward  toward  the  valley,  but  is 
nearly  level  on  the  top.  The  height  of  this  summit  above 
the  adjacent  valley  is  from  200  to  450  or  500  feet,  according 
to  locality,  the  greatest  height  being  toward  the  east  In 
Lawrence  and  Franklin  counties  the  northern  edge  of  Sand 
Mountain  is  comparatively  little  indented,  and  forms  the 
water-shed  between  the  Warrior  and  the  Tennessee  drain- 
ages, except  in  the  case  of  Big  Bear  creek.  This  is  the  case 
also  in  Morgan  county  as  far  as  the  valley  of  Flint  creek. 
Eastward  of  that  point,  however,  this  rim  is  deeply  indented, 
and  its  outline  against  the  valley  is  formed  of  mountain 
spurs  separated  by  deep  coves  cut  far  back  into  the  moun- 
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tain,  by  the  streams.  These  spurs,  like  Sand  Mountain  of 
which  they  are  a  part,  are  in  great  measure  composed  of  the 
calcareous  strata  of  the  Mountain  Limestone,  which  is  the 
upper  group  of  the  Sub-Carboniferous  formation.  Overly- 
ing these,  and  forming  the  summits  both  of  the  spurs  and 
of  the  main  mountain,  are  the  sandstones  of  the  Coal  Meas- 
ures. The  northward  slopes  of  these  spurs,  like  those  of 
the  main  mountain,  are  very  steep,  and  are  composed 
chiefly  of  limestones,  timbered  with  fine  poplar  and  walnut 
trees.  At  the  foot  of  these  slopes  is  usually  a  strip  of  half 
a  mile  or  more  in  width  with  mulatto  soils  locally  noted  for 
their  fertility.  These  summits  and  very  gentle  southward 
slopes  have  commonly  sandy  soils  and  a  growth  of  scrubby 
oaks  and  short-leaf  pine.  The  spurs  which  project  farthest 
north  have,  as  a  rule,  suffered  most  degradation,  and  the 
sandstone  has  in  many  cases  altogether  disappeared,  leav- 
ing the  limestones  as  surface  rocks.  In  such  cases  the 
usual  growth  of  pine  is  replaced  by  cedar&  Two  of  these 
cedar  mountains  are  situated  a  few  miles  southward  from 
Somerville,  one  of  them  forming  one  of  the  boundaries  of 
Cedar  Cove.  In  the  eastern  part  of  Morgan  county  one  of 
the  spurs  (if  it  may  not  even  be  called  the  main  body  of 
Sand  Mountain)  extends  quite  up  to  the  Tennessee  river 
near  the  mouth  of  Flint  river,  and  on  the  opposite  side  a 
ridge,  which  is  the  continuation  of  it,  reaches  far  up  north- 
ward into  Madison  county. 

It  will  easily  be  inferred  from  the  descriptions  above 
given  that  the  whole  of  Morgan  county  was  once  formed  of 
the  Coal  Measures,  whose  general  elevation  was  that  of 
Sand  Mountain;  that  these  measures  also  formed  the  sur- 
face of  the  adjoining  counties  in  the  Tennessee  Valley ;  and 
that  all  the  variety  now  seen  in  the  topography,  geological 
formations,  and  soils  in  this  region  has  been  brought  about 
by  the  action  of  running  waters,  of  which  the  Tennessee 
and  its  tributaries  are  the  preselt  representatives,  and 
which  have  worn  down  the  surface  very  unequally,  leaving 
here  a  portion  with  nearly  its  original  height,  forming  the 
mountains,  and  cutting  down  there  another  portion  into 
channels,  forming  the  present  valleys  and  lowlands.     The 
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Boils  and  productions  are  similar  to  those  of  the  counties 
adjoining. 

KADISOK. 

Papidaiion;  37,625.— White,  18,591 ;  colored,  19,034 

Area:  810  square  miles. — ^Woodland,  alL  Bed  valley 
lands,  360  square  miles ;  Barrens,  150  square  miles ;  Calca^ 
reous  mountain  slopes,  100  square  miles;  Coal  Measures 
table-lands,  150  square  miles;  Sandy  lands  on  smaller 
mountains,  50  square  miles. 

Tilled  land:  213,221  acrea— Area  planted  in  cotton,  72,838 
acres ;  in  com,  69,246  acres ;  in  oats,  6,877  acres ;  in  wheat, 
12,578  acres ;  in  rye,  174  acres ;  in  sugar-cane,  58  acres ;  in 
tobacco,  224  acres ;  in  sweet  potatoes,  839  acres. 

Cotton  production :  20,679  bales ;  average  cotton  product 
per  acre,  0.28  bale,  399  pounds  seed  cotton,  or  133  pounds 
cotton  lint 

There  are  only  two  geological  formations  which  take  any 
prominent  part  in  the  structure  of  Madison  county,  the  sub- 
Carboniferous  and  the  Coal  Measures ;  but  the  former  pre- 
sents three  distinct  phases,  so  that  the  groups  of  rocks 
which  give  rise  to  well-defined  topographical  features  as 
well  as  soil-varieties  are  practically  four  in  number.  The 
lowermost  of  these  groups  is  composed  of  highly  siliceous 
or  flinty  limestones,  which,  in  disintegrating,  produce  gray, 
sandy,  or  gravelly  soils  of  only  medium  fertility,  and  called, 
in  comparison  with  the  soils  derived  from  the  next  highest 
series,  "barrens".  The  topography  of  this  region  is  much 
varied  and  generally  rugged. 

The  limestones  which  make  the  next  group,  though  still 
siliceous,  are  much  less  so  than  those  below,  and  yield  soils 
which  are  far  above  the  averacje  in  fertility.  These  soils 
are  mostly  sandy  loams,  colored  deep-red  or  reddish-brown 
with  iron,  and  in  some  localities,  where  more  calcareous, 
the  color  is  dark  to  neally  black,  like  the  prairie  soils  in 
middle  Alabama.  By  reason  of  the  comparatively  uniform 
composition  of  these  rocks  the  surface  formed  by  them  is  a 
level  or  gently  undulating  plain,  dotted  here  and  there  with 
small  knolls,  composed  of  the  flinty  portions  of  the  lime- 
stone, and  usually  covered  with  a  dense  growth  of  oaks  and 
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hickories.  The  great  majority  of  the  best  farming  lands  of 
the  Tennessee  Valley,  on  both  sides  of  the  river,  are  of  this 
character. 

The  next  two  groups,  consisting  of  the  uppermost  beds 
of  the  sub-Carboniferous  formation  (called  the  Mountain 
Limestone)|and  the  Coal  Measures,  are  usually  associated  to- 
gether, the  latter  occupying  the  summits  and  the  former  the 
sides  of  the  mountain  spurs  and,  in  some  localities,  the  val- 
leys between  them.  It  has  already  been  stated  that  the 
strata  of  the  Coal  ^Measures  yield  light  sandy  loams  of 
gray  to  yellowish  colors  and  of  only  medium  fertility.  The 
Mountain  Limestone  yields  a  .  variety  of  soils — ^black  and 
limy,  mulatto,  gray,  and  light  sandy,  according  to  locality 
and  circumstances.  All  these  strata  are  approximately  hori- 
zontal, but  have  a  slight  dip  south  and  west 

That  part  of  Madison  county  east  of  Huntsville  is  formed 
by  the  spurs  of  the  Cumberland  Mountains  (detached  peaks, 
groups,  and  ridges),  the  remnants  of  that  great  table-land, 
continuous  in  Tennessee,  but  separated  here  by  valleys.  The 
summits  of  these  mountains  are  nearly  level  on  top,  and  are 
formed  of  the  sandstones  of  the  Coal  Measures,  and  the  re- 
sulting soils  are  the  light  sandy  loams  before  mentioned. 
On  account  of  their  great  elevation,  600  or  700  feet  above 
the  valleys,  and  their  pleasant  climate,  the  mountain  sum- 
mits are,  when  accessible,  desirable  places  of  summer  re- 
sort, Monte  Sano,  near  Huntsville,  being  the  summer  resi- 
dence of  many  of  the  citizens  of  that  town. 

The  valleys  separating  the  mountain  spurs  have  mostly 

calcareous  soils,  and  are  derived  partly  from  the  mountain 

limestone,  as  mentioned,  and  in  the   deeper  valleys,   and 

those  which  reach  down  nearest  to  the  river,  from  the  same 

beds  which  make  the  soils  of  the  red  lands  of  the  Tennessee 

Valley.     In  the  former  case  the  soils  are  black  and  sticky, 

like   many  prairie  soils,   but  these  are  not  very  common* 

Sometimes  they  are  light  gray,  crawfishy,  and  not  desirable 

as  farming  lands.     The  mulatto  soils  of  this  formation  are 

much  the  best    As  a  rule,  the  soils  over  the  Mountain 

Limestone  are  rather  thin,  as  the  rock  is  commonly  found 

along  mountain  slopes,  and,  therefore,  is  much  exposed  to 

washing. 

27 
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The  southwestern  part  of  Madison  is  covered  principally 
by  the  red  or  brown  soils  characteristic  of  the  great  Ten- 
nessee Valley,  and  it  is,  taken  all  in  all,  the  most  desirable 
portion  of  the  county  for  farming;  In  general  it  is  level  or 
gently  undulating,  with  a  few  isolated  mcmntain  peaks, 
which  vary  the  scenery.  The  northwestern  part  of  the 
county  is  occupied  by  the  barrens.  The  line  between  these 
and  the  red  lands  is  very  sinuous,  and  strips  of  red  land 
extend  far  up  into  the  barrens  along  the  water-sheds,  in 
some  cases  reaching  to  the  State  line.  On  the  other  hand, 
the  peculiar  soils  of  the  barrens  are  seen  along  many  of  the 
creeks  much  farther  south  than  their  general  limit  This 
distribution  will  be  sufficiently  cleariy  shown  upon  the  map; 
and  the  peculiarities  of  the  three  most  important  soils  are 
well  presented  in  the  following  abstract  Analyses  of  red 
lands,  barrens,  and  gravelly  creek-bottom  soils  from  Madi- 
son will  be  found  on  pages  226  and  228. 

Madison  may  be  taken  as  the  banner  county  of  the  Ten- 
nessee Valley  in  the  production  of  cotton,  both  in  the  per- 
centage of  tilled  land  in  cotton  and  in  the  number  of  bales 
produced.  The  red  valley  lands  have  mostly  been  long  cul- 
tivated in  cotton  and  corn,  and  without  any  adequate  return,, 
which  accounts  for  the  comparatively  low  product  per  acre.* 

AB8TBA.CT  OF  THE-  REPORTS  (»*  THOMAS  Rk  KELLY,  OF  GLUTTSVILLC,  COLONEL  W, 
C.    IRWIN,     OF   HUNT8VILLE,    AND  GEORGE   I>.    NOIUU8,    OF  NEW   MARKET. 

(T lie  first  of  the  rtp)ri»  axibjoined  r^ers  to  the  lands  dmined  by  Limestone  ereeh 
and  Us  tributaries ,  and  describes  the  red  limestone  /a/vi,  llie  barrens,  and  theflirU 
gravel  lands ;  the  secowi  refers  to  the  refjion  drainedby  Indian  and  Spring  creeks, 
near  Hants ville,  and  describes  only  the  red  valley  soil;  the  third  retaies  to  the 
drainage  area  of  Mountain  fork  and  JJJester's  creek,  boihiribuiary  to  Flint  river  ^ 
Tlie  only  soil  described  is  the  red  day  or  limestone  soil  above  named. ) 

The  \ipland»  are,  in  most  ctwes,  better  suited  than  the  bottoms  to  cotton 
culture,  as  the  plant  matures  better  and  is  les»  liable  to  injury  from  frosts 
and  wet  weather.  In  good  seasons,  however,  the  lowlands  will  yield  a 
larger  crop  and  a  better  quality  of  cotton  than  the  highlands .  The  most 
important  soil  w  that  of  the  red  lands,  which  make  about  nine-tenths  of  the 
cultivated  land  in  the  area  embraced  by  the  second  report,  and  about  two-' 
thirds  of  the  cultivated  area  of  the  other  two.  The  prevailing,  timber  is 
poplar,  walnut,  hickory,  chestnut^  black,  post,  red,  and  white  oaks,  tuth, 

*For  much  of  the  material-  £or  the  above  description  of  Madison  county,, 
we  are  indebted  to  Henry  McCtdley,  in  Alabama  Geoloj^icol  Report  for 


AGBICXTLTURAL  DESCBIPTIONB  OF  THE  COUNTIES.  419 

elm,  etc.  The  top  soil  is  a  sandy  clay  loam  of  brown,  red,  and  mulatto  col- 
ors, sometimes  nearly  black.  The  thickness  varies  greatly  with  locality,  be- 
ing one  or  two  feet  deep  in  the  lowlands.  The  subsoil  is  a  red->clay  loam, 
not  impervious,  becoming  darker,  like  the  top  soil,  under  cultivation,  and 
contains  commonly  angular  fragments  of  flint  or  chert,  underlaid  at  a  d«pth 
of  five  to  ten  feet  by  soft,  reddish-stained  limestone  rouk.  The  barrens 
make  a  third  of  the  area  under  cultivation  near  Cluttsville,  but  they  extend 
thence  all  through  the  northern  part  of  the  county.  The  timber  is  chiefly 
post,  black,  white,  Spanish,  and  black-jack  oaks.  The  top  soil  id  a  fine 
sandy  loam,  becoming  sticky  and  putty-like  when  wet,  has  usually  a  whitish 
to  gray  color,  and  is  on  an  average  eight  inches  thick.  The  subsoil  is  rather 
heavier,  a  yellowish-red  sandy  material,  underlaid  with  a  hard-pan  imper- 
vious to  water  at  three  to  five  feet.  The  flinty  gravel  soil  is  of  limited  ex- 
tent, being  found  only  along  the  streams.  Its  natural  timber  is  beech,  pop* 
lar,  sugar  maple,  and  oaks.  The  character  of  the  soil  is  indicated  in  its 
name;  the  color,  whitish  to  gray;  thickness,  about  12  inches.  The  subsoil 
is  heavier,  and  is  of  a  yellowish  to  red  color,  and  contains  many  fragments 
of  flint.     At  five  to  fifteen  feet  depth  it  is  underlaid  with  a  slaty  rook. 

Land  is  easily  tilled,  in  dry  seasons  especially,  the  principal  crops  being 
cotton,  corn,  oats,  etc.  The  soils  are  adapted  to  several  cfops,  but  cotton 
is  the  chief  production,  at  least  half  of  the  cultivated  land  being  planted 
with  it.  The  average  height  to  which  cotton  grows  is  three  or  four  feet. 
Very  little  land  now  lies  turned  out.  The  slopes  or  hillsides  are  much  in- 
jured by  washings  from  rains.  This  can  be  prevented  or  checked  by  dit-ch- 
ing,  which  is  sometimes  practiced  with  success;  but  the  valleys  are  generally 
improved  by  the  washings  from  the  uplands. 

LIMESTONE. 

Population :  21,600.— White,  11,637 ;  colored,  9,963. 

Area:  590  square  miles. — ^Woodland,  all.  Red  valley 
lands,  175  square  miles;  ''Barrens,'*  415  square  miles. 

TiRed  land :  129,477  acres. — ^Area  planted  in  cotton,  44,334 
acres ;  in  com,  44,612  acres ;  in  oats,  4,134  acres ;  in  wheat, 
7,561  acres ;  in  rye,  234  acres ;  in  tobacco,  107  acres ;  in 
sweet  potatoes,  417  acres. 

Cotton  production :  15,724  bales;  average  cotton  product 
per  acre,  0.35  bale,  498  pounds  seed-cotton,  or  166  pounds 
cotton  lint. 

Limestone  county  resembles  Lauderdale  in  its  geological 
structure,  surface,  configuration,  and  soils,  and  much  that 
has  been  said  under  that  county  will  apply  here.  A  line 
drawn  from  the  middle  of  the  eastern  boundary  of  Lime- 
stone county  to  its  southwestern  comer  will  divide  it  into 
two  portions,  differing  widely  from  each  other.  North  of 
this  line  are  the  barrens,  the  extension  into  Alabama  of  the 
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highlands  of  Tennessee ;  south  of  the  line  the  lowlands  of 
the  Tenno.-jsee  Vallev.  The  average  height  of  the  former 
above  the  valley  lands  is  not  less  than  two  hundred  feet,  but 
this  increases  going  northward.  The  valley  lands  them*- 
selves  are  some  one  hundred  feet  or  more  above  the  level  of 
the  Tennessee  river.  Immediately  adjoining  the  river  are 
the  first-bottom  lands,  which  are  not  above  overflow.  These 
three  terraces  (if  they  may  be  so  called)  have  their  distinct- 
ive features.  The  bottom  lands  proper  are  nearly  level,  and 
have  the  usual  fertile  sandy  loam  soils,  which  are  much  bet- 
ter suited  to  the  production  of  com  than  that  of  cotton. 
The  valley  lands  are  also  nearly  level,  or  only  gently  undu- 
lating, with  here  and  there  a  rocky  knoll  covered  with  tim- 
ber. The  rest  of  the  valley,  as  already  stated,  is  almost 
entirely  cleared  and  under  cultivation.  The  rock  underly- 
ing this  portion  of  the  county  is  a  limestone  of  Sub-Car- 
boniferous age,  more  or  less  impregnated  in  places  with 
chert  or  siliceous  matter.  Ajs  the  rock  disintegrates  under 
the  influence  of  the  atmospheric  agencies,  the  indestructible 
flinty  portions  are  left,  forming  the  rocky  knolls,  which  are 
not  generally  cultivated,  but  which  often  form  the  sites  of 
the  farmers'  houses.  The  soils  derived  from  this  limestone 
are  clay  loams  of  red,  brown,  and  almost  black  colors ;  and 
the  subsoil  is  nearly  always  a  heavy,  red  clayey  loam,  which 
assumes  the  characters  of  the  top  soil  after  cultivation. 
This  rests  upon  the  limestone  at  depths  which  vary  with 
the  locality,  the  black  soils  being  those  in  which  the  influ- 
ence of  the  lime  is  most  strongly  felt.  These  are  the  true 
cotton  lands,  and  yield,  when  fresh,  from  1,000  to  1,500 
pounds  of  seed-cotton  to  the  acre.  The  timber  which  still 
remains  upon  the  rocky  knolls  is  composed  of  the  various 
species  of  upland  oaks,  hickory,  ash,  gums,  etc. 

These  rocky  knolls  are  usually  of  comparatively  small 
extent  "Nubbin"  ridge,  however,  which  seems  to  have  a^ 
similar  origin,  is  an  exception,  for  it  is  quite  high  and 
broad,  and  extends  from  the  near  vicinity  of  the  Tennessee 
river  northward  to  the  region  of  the  barrens.  The  bound- 
ary line  between  this  county  and  Madison  runs  along  the 
top  of  this  ridge  for  many  miles.  The  summit  of  the  ridge 
is  much  less  encumbered  with  the  fragments  of  clxert  than 
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are  most  of  the  rocky  kuoUs  of  similar  origin,  and  there  are 
upon  it  many  spots  of  fair  cotton  land.  As  a  general  thing, 
however,  the  soil  seems  to  be  badly  worn,  and  old  fields, 
gashed  with  gullies  and  grown  up  in  briers,  are  more  often 
seen  than  cultivated  lands.  On  account  of  the  fine  water 
everywhere  to  be  had  on  the  ridge,  its  pleasant  climate,  and 
its  elevation,  this  ridge  was  once  to  a  greater  degree  than  at 
present,  the  place  of  residence  of  planters  whose  farms 
were  situated  in  the  more  productive  but  less  salubrious 
lowlands. 

The  valley  lands  are  bounded  on  the  north  by  the  foot- 
hills of  the  highlands,  and  the  line  of  separation  is  an  ex- 
ceedingly irregular  one.  The  surface  of  this  transition  re- 
gion is  much  more  broken  than  that  of  the  valley  lands  on 
the  one  side  or  of  the  barrens  on  the  other. 

In  general,  the  barrens  have  the  characters  of  a  tolerably 
level  plateau,  the  surface  of  which  has  been  cut  into  deep, 
narrow  ravines  by  the  streams.  But  in  this  respect  the 
western  part  of  the  county  is  quite  different  from  the  east- 
ern. The  tributaries  of  Elk  river,  on  the  west,  are  confined 
to  deep  and  narrow  gorges,  and  have  very  little  first  and 
second-bottom  lands. 

In  the  vicinity  of  any  of  these  streams,  but  especially  of 
Elk  river,  are  the  river  hills,  which  make  a  distinct  agricul- 
tural division.  The  manner  in  which  they  have  been 
formed  may  be  explained  by  the  following  considerations : 
Elk  river  flows  down  a  basin  three  or  four  miles  in  width, 
bordered  on  each  side  by  cliffs,  more  or  less  abrupt,  of  the 
rocks  which  form  the  barrens.  The  river  follows  a  winding 
course  down  this  basin,  impinging  first  against  tlie  one  side 
and  then  against  the  other,  leaving  on  one  side  only  a  nar- 
row strip  of  bottom  lands  between  it  and  the  cliff.  On  the 
opposite  side,  however,  the  cliffs  are  some  three  miles  away, 
and  the  space  between  them  and  the  river  has  been  much 
eroded,  and  is  now  dotted  with  hills  ha\'ing  steep  sides, 
sometimes  isolated,  and  covering  an  area  of  twenty-five  or 
thirty  acres,  sometimes  connected  togethQr  by  low  ridges. 
There  is  very  little  level  land  on  top  of  these  hills,  which 
are  the  only  relics  left  of  the  land  degraded  by  the  short 
tributaries  of  the  river.     The  soil  of  the  hillsides  is  red  and 
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quite  fertile,  and  generally  in  cultivation ;  but  the  hills  have 
the  disadvantage  that  the  soil  is  very,  difficult  to  retain,  as  it 
is  liable  to  be  washed  away  by  every  hard  rain,  because  of 
the  steep  slopes.  Such  are  the  river  hills,  which  are  much 
desired  as  farming  lands,  notwithstanding  the  natural  dis- 
advantages to  which  they  are  subject. 

[n  the  eastern  part  of  the  county  the  basins  of  the  creeks 
are  shallower,  with  gently-sloping  sides,  and  include  often 
considerable  bodies  of  very  good  land.  The  upper  part  of 
Elk  river  also  has  some  very  good  tracts  of  second-bottom 
land,  the  river  hills  being,  as  a  rule,  absent  in  that  section, 
the  fertile  areas  found  in  these  positions  among  the  barrens 
being  in  all  probability  derived  from  some  of  the  lower  and 
more  purely  calcareous  beds  of  the  generally  highly  sili- 
ceous strata  of  the  lowest  division  of  the  Sub-Carboniferous 
formation.  On  account  of  a  gentle  dip  toward  the  south, 
these  lower  beds,  composed  in  the  main  of  very  impure 
siliceous  limestones,  while  they  form  the  surface  rocks  in 
all  the  northern  half  of  the  county,  in  the  barrens,  in  the 
lower  half,  pass  beneath  the  purer  and  less  siliceous  lime- 
stones of  the  upper  division  of  the  Sub-Carboniferous 
formation  which  make  the  valley  lands.  This  valley  lime- 
stone, however,  is  never  very  thick  on  the  northern  side  of 
the  Tennessee  river,  at  least  as  far  eastward  as  Decatur; 
and  along  the  river  banks,  and  in  places  also  along  the 
smaller  streams,  the  underlying  rocks  of  the  barrens  are  ex- 
posed in  every  cliff. 

The  line  of  separation  of  the  barrens  from  the  valley 
lands  is,  as  before  stated,  quite  irregular,  for  the  rocks  of 
the  former  along^the  creek  basins  reach  far  down  into  the 
valley,  sometimes  even  to  the  river,  while  on  the  other  hand, 
the  red  soils  of  the  valley  may  frequently  be  found  upon  the 
summits  of  the  dividing  ridges,  reaching  up  into  the  barrens 
for  long  distances.  The  town  of  Athens  stands  upon  one  of 
these  prolongations  of  the  red  lands,  and  in  the  northern 
part  of  the  county  there  are  a  few  isolated  spots  of  this  red 
land  still  left  upon  the  higher  summits.^ 

Agriculturally,  Limestone  is  like  Madison  county,  except 

*  Most  of  the  above  details  are  from  Report  of  Henry  McCalley,  Alab^mf^ 
Geological  S^rvey  Report,  1879-80. 
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that  in  Limestone  there  is  a  smaller  proportion  of  red  val- 
ley land,  and  a  larger  proportion  of  barrens.  The  area 
planted  in  cotton  yields  an  average  return,  although  the  ma- 
jority of  the  lands  are  much  worn,  and  have  had  compara- 
tively little  help  from  fertilizers. 

ABSTRACT  OF  THS  BEPOBT  OF  F.    H.    PEEBLES,    OF  MOOBS8VILLE. 

{The  regi<m  refierrtd  to  is  drained  by  Piny,  Limesioi^e,  and  Beaver  Dam  creeht^ 

aU  tributaries  of  the  Tennessee  river. 

The  two  primeipal  soil-yarieties  described  are  the  red-clay  lands  and  the 
light,  sandy  bottom  lands  of  the  Tennessee,  and  only  the  red  lands  are 
mentioned  in  dettdl.  These  form  about  ninety  per  cent,  of  the  area  re- 
ported upon,  aad  the  natural  growth  is  composed  of  ash,  hickory,  gum,  and 
species  of  oaks.  The  greater  part  of  the  timber  has  been  removed,  and  the 
land  brought  under  enltivation.  The  top  boil  is  a  red-clay  loam,  as  a  rule, 
though  other  colors  are  noticed.  The  average  thickness  is  four  inches,  and 
the  subsoil  is  heavier,  but  of  the  same  general  character  with  the  soil.  It 
contains,  especially  near  the  water-courses,  rounded  and  angular  pebbles  of 
quartz  and  chert. 

Tillage  is  easy,  except  directly  after  hard  rains,  or  in  excessively  dry  sea- 
sons. The  chief  crops  are  cotton  and  corn,  and  the  soil  is  about  equally 
well  suited  to  each.  A  little  more  than  half  the  area  is  put  in  cotton,  which 
grows  to  a  height  of  from  one  to  six  feet,  being  most  productive  at  three 
feet.  About  one-tenth  of  the  land  originally  cultivated  is  turned  out,  but 
when  again  taken  into  cultivation,  it  produces  very  well.  There  is  com- 
paratively little  injury  from  washings,  either  to  the  uplands  or  the  valleys. 

LAUnSRDALS. 

Population:  21,035.— White,  14,173;  colored,  6,862. 

Area:  700  square  miles. — Woodland,  all.  Barrens,  400 
square  miles ;  Ked  valley  lands,  200  square  miles ;  Gravelly 
hills,  with  short-leaf  pine,  100  square  miles.  . 

Tilled  land:  102,839  acres. — Area  planted  in  cotton,  26,594 
acres ;  in  corn,  42,890  acres ;  in  oats,  4,609  acres ;  in  wheat, 
8,475  acres ;  in  rye,  262  acres ;  in  tobacco,  105  acres ;  in 
sweet  potatoes,  467  acres. 

Cotton  production:  9,270  bales;  average  cotton  product 
per  acre,  0.35  bale,  498  pounds  seed-cotton,  or  166  pounds 
cotton  lint. 

To  present  in  a  satisfactory  manner  the  topography  and 
soil  distribution  of  Lauderdale  county,  it  will  be  necessary 
to  refer  to  its  geological  structure.  The  entire  ciunty  is 
iiQU^ediately  underlaid  with  the  rocks  of  the  Sub-Garbonifer- 
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OU9  formation  and  with  the  lower  strata  of  the  same.  These 
are  of  two  sorts,  the  upper  beds  being  more  calcareous  and 
the  lower  more  flinty  or  siliceous,  and  the  soils  derived  from 
them  vary  accordingly.  All  these  beds  have  a  gentle  slope 
or  dip  southward,  by  which  circumstance  the  lower  or  more 
siliceous  beds,  while  forming  the  immediate  surface  in  the 
northern  part  of  the  county,  are  in  the  vicinity  of  the  Ten- 
nessee river  at  considerable  depths  below  the  surface,  which 
is  formed  of  the  underlying  more  calcareous  rocks.  The 
areas  where  these  two  classes  of  rocks  form  the  surface 
differ  widely  in  their  topography,  soils,  and  other  features. 

The  northern  part  of  the  county*(five-seventh8),  formed  by 
the  siliceous  beds,  is  an  elevated  plateau,  a  part  of  the  High- 
lands of  Tennessee ;  the  southern  part  (two-sevenths),  where 
the  calcareous  ^eds  make  the  surface,  is  a  portion  of  the 
great  Valley  of  the  Tennessee. 

The  first  of  these  two  areas  is  called  the  Highlands,  or 
Barrens,  and  it  may  be  described  as  a  high  plain,  much  cut 
up  by  deep,  long,  narrow  ravines,  which  extend  north  and 
south,  and  from  which  branch  off  other  smaller  ravines,  all 
occupied  by  streams  during  the  winter  months.  This  area 
becomes  more  broken  and  rugged  southward,  where  on  the 
borders  of  the  valley  land  it  is  cut  up  into  a  maze  of  hills 
and  ridges,  with  hollows  or  coves  between,  across  which — i.  c, 
east  and  west — it  is  almost  impossible  to  construct  a  passa- 
ble road.  The  broken  character  of  the  country  and  the 
formation  of  the  deep,  narrow  ravines,  with  nearly  perpen- 
dicular sides,  are  due  to  the  comparatively  indestructible 
rock  which  lies  near  the  surface.  The  disintegration  of  this 
rock,  which  is  a  highly  siliceous  limestone,  in  places  almost 
a  flint  rock,  gives  rise  to  the  formation  of  the  barrens  soil, 
a  light-gray  siliceous  soil,  which,  as  compared  with  the  val- 
ley soils,  is  rather  poor,  but,  as  analysis  and  practice  both 
show,  by  no  means  merits  the  name  of  barrens.  The  char- 
acteristic timber  consists  of  post  and  black-jack  oaks  and 
short-leaf  pine.  To  these  are  added  other  trees,  according 
to  variations  of  the  soil.  .  Along  the  creeks  and  ravines  are 
found  th^  finest  white  and  red  oaks,  poplars,  chestnuts,  etc 
These  lands  have  always  considerable  elevation  above  the 
sea  (250  feet  above  the  level  of  Tennessee  river,  increasijjg 
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toward  the  north).  There  is  comparative  immunity  from 
malarial  disease,  the  soils  are  more  easily  worked,  and  the 
cotton  matures  earlier,  and  gives  often  a  better  staple.  For 
these  reasons  the  lands  of  the  barrens  are  gradually  being 
brought  into  cultivation.  Analyses  of  soils  of  this  kind 
from  Madison  county  have  been  given  (see  page  226). 

The  second  of  the  areas  above  mentioned  is  known  as  the 
Yalley  of  the  Tennessee,  and  constitutes  in  Lauderdale 
county  a  strip  of  gently  undulating,  nearly  level  land  about 
100  feet  above  the  river  and  some  four  or  five  miles  wide. 
The  line  separating  this  from  the  highlands  is  very  irregular, 
especially  in  the  western  part  of  the  county.  The  valley 
soils  vary  from  red  or  brown  loams  to  a  dark  or  nearly 
black  calcareous  loam.  They  are  all  fertile  and  stand  culti- 
vation well,  some  of  tbem  having  been  tilled  for  the  past 
seventy-five  years  (practically  without  manure)  and  yielding 
at  the  present  day  tolerably  fair  cops.  The  natural  growth 
consists  of  the  various  species  of  oaks  and  hickories,  but 
most  of  the  best  lands  have  long  since  been  denuded  of  their 
native  forests.  The  limestone,  which  forms  the  substratum 
of  the  valley  lands,  is,  in  general,  somewhat  siliceous 
though  sometimes  quite  pure,  the  less  pure  or  more  silice- 
ous portions  of  the  limestone,  in  disintegrating,  giving  rise 
to  the  formation  of  rocky  knolls,  which  are  usually  covered 
with  the  orignal  timber,  and  form  agreeable  interruptions 
to  the  otherwise  somewhat  monotonous  scenery.  On  these 
knolls  frequently  stand  the  houses  of  the  planters.  A 
marked  feature  of  the  valley  region  which  is  underlaid  w^ith 
this  limestone  is  the  great  abundance  of  big  springs  and 
sink-holes. 

The  drainage  of  Lauderdale  county  is  all  southward  into 
the  Tennessee  river  by  streams  which  have  their  headwaters 
in  the  Highlands  of  Tennessee.  Some  of  them  have  cut 
down  through  the  limeatones  of  the  country  into  the  rocks 
of  still  older  formations,  though  these  take  no  part  in  the 
formation  of  the  soils. 

In  the  western  part  of  the  county  the  calcareous  rocks 
above  mentioned  are  covered  with  beds  of  varying  thickness 
of  pebbles  and  sand  of  the  Stratified  Drift  formation. 
Where  these  beds  form  the  surface,  they  give  rise  to  the 
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formation  of  soils  of  the  kinds  often  previously  described. 
A  conglomerate  or  sand  stone  made  of  these  materials, 
cemented  by  iron,  is  of  frequent  occurrence  in  this  part  of 
the  county.  The  ridges,  which  have  generally  a  more  or 
less  sandy  soil,  are  timbered  with  post  oaks  and  short-leaf 
pines.  Some  of  the  springs  of  the  county  have  a  reputation 
for  medicinal  properties,  the  best  known  of  these  being 
Bailey's  Springs,  not  far  from  Florence.  West  of  the  town 
of  Florence,  in  the  great  bend  of  the  river,  is  the  largest 
body  of  valley  land  in  the  county.  It  is  known  as  the  Col- 
bert Beservation,  and  embraces  some  fine  farms.  The  val- 
ley land  is  said  to  produce,  when  fresh,  as  much  as  1,000 
pounds  of  seed-cotton  to  the  acre,  and  is  excelled  by  few 
tracts  in  the  county.  The  yield  of  the  better  class  of  barrens 
in  seed-cotton  is  given  at  600  pounds.  From  the  character 
of  the  topography,  the  bottom  lands  within  the  region  are 
quite  narrow.*  • 

By  far  the  greater  proportion  of  the  cotton  of  Lauderdale 
county  is  produced  upon  the  red  valley  lands,  which  form 
a  good  deal  less  than  one-half  the  area  of  the  county.  The 
product  per  acre  is  above  the  average,  and  the  percentage 
of  tilled  land  in  cotton  is  also  quite  high. 

AB8TBACT  OF  THB  BRPOBT   OF  JAMBS  WILUAM  MOBOAN,    OF  FLOBBNCB. 

(This  report  r^ers  to  ike  vaUey  hinds  and  river  bottom  in  the  Oolberi  Reservation.) 

The  lowland  cotton  is  liable  to  rust  and  shed  in  wet  seasons,  and  is  more 
likely  to  be  killed  by  early  frosts  than  that  planted  in  the  higher  valley 
lands.  For  these  reasons  very  little  of  the  bottom  lands  is  cultivated  in 
cotton  in  the  region  under  discussion,  com  being  the  universal  crop.  The 
valley  lands  proper,  about  one  hundred  feet  above  the  river  level,  are  the 
cotton  lands.  The  soil  varies  with  the  location.  The  timber  consists  of 
hickory,  post,  black,  red,  and  black-jack  oaks,  poplar,  dogwood,  etc.  The 
top  soil  is  a  fine  sandy  or  gravelly  loam  of  a  yellowish-brown  to  orange-red 
color,  twelve  to  eighteen  inches  in  thickness,  resting  upon  a  tough  reddish- 
clay  subsoil,  which,  when  undisturbed,  is  quite  impervious.  It  contains 
numerous  angular  fragments  of  flint  or  chert,  remnants  of  the  siliceous  por- 
tions of  the  limestone  rock  which  underlies  the  subsoil  at  a  depth  of  eight 
to  ten  feet  on  an  average. 

Land  is  generally  easily  tilled  in  dry  seasons.  The  chief  crops  are  cot- 
ton, corn,  wheat,  oats,  sorghum,  and  sweet  potatoes,  and  all  these  crops 
are  good  under  favorable  surroundings.     At  least  two-thirds  of  the  land, 


*See  Report  of    Henry  McCalley,   Alabama  Geological  Survey  Bepori 
for  1879-80. 
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however,  is  planted  in  cotton.  About  one-third  of  the  land  is  turned  out, 
which,  when  reclaimed,  produces  very  well  if  not  too  much  watihed.  The 
slopes  or  hillsides  are  sometimes  seriously  damaged  by  washings  ;  but  the 
valleys  are  sometimes  injured,  sometimes  improved,  by  the  washings  of  the 
uplands— depending  on  the  character  of  the  deposit.  Girding  and  ditching 
to  some  extent  prevent  injury  to  hillsides  from  rains. 

LAWRENCE. 

Poptdation:  9*1,392.— White,  12,642;. colored,  8,750. 

Area:  790  square  miles — Woodland,  all.  Red  valley 
lands,  260  square  miles ;  Calcareous  land  along  mountain 
slopes  and  in  coves,  220  square  miles  ;  Sandy  lands  of  Little 
Mountain,  150  square  miles ;  Coal  Measures,  160  square 
miles. 

Tilled  land :  138,034  acres. — Area  planted  in  cotton,  42,803 
acres ;  in  com,  54,643  acres ;  in  oats,  5,691  acres ;  in  wheat, 
5,919  acres ;  in  rye,  117  acres ;  in  tobacco,  105  acres ;  in 
sweet  potatoes,  379  acres. 

Cotton  prodnction:  13,791  bales;  average  cotton  product 
per  acre,  0.32  bale,  456  pounds  seed-cotton,  or  152  pounds 
cotton  lint. 

The  plateau  of  the  Warrior  coal-field  terminates  in  the 
lower  part  of  Lawrence  county,  in  a  mountain  escarpment 
250  or  300  feet  in  height  overlooking  the  Moulton  Valley. 
This  mountain  forms  the  divide  between  the  waters  flowing 
into  the  Tennessee  and  those  flowing  into  the  Warrior  river. 
Between  Moulton  and  Courtland  there  is  another  range 
(called  the  Little  Mountain)  running  east  and  west.  This 
ridge  is  cut  by  all  the  streams  flowing  north  into  the  Ten- 
nessee, and  separates  the  Moulton  Yalley  on  the  south  from 
the  Tennessee  Valley  on  the  north.  The  county  is  thus 
divided  into  four  belts :  two  with  prevailing  sandy  soils, 
formed  by  the  two  mountain  ridges,  and  two  with  calcareous 
soils,  occupied  by  the  two  great  valleys  mentioned.  The 
geological  formations  which  enter  into  the  structure  of  the 
county  are  the  Sub-Carboniferous  and  the  Coal  Measures. 
The  rocks  of  the  latter  are  found  only  upon  the  summit  of 
Sand  Mountain,  and  therefore  only  in  the  southern  part  of 
the  county,  while  the  Sub-Carboniferous  rocks  underlie  the 
rest  of  it.  The  soils  of  Sand  Mountain,  like  those  of  the 
Coal  Measures  generally,  are  sandy  loams  of  no  great  fer- 
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tility,  bnt,  holding  well  all  fertilizers,  are  coming  much  into 
notice  lately. 

The  Sub-Carboniferous  rocks,  while  mainly  limestones, 
have  near  the  top  of  the  series  a  bed  of  sandstone  of  con- 
siderable thickness  and  of  great  importance  in  the  topog- 
raphy and  soil  formation  in  this  and  adjoining  counties ;  for 
the  Little  Mountain  range  owes  its  existence  to  the  protec- 
tion afforded  by  a  capping  of  this  rock  against  the  denuding 
forces  which  carved  out  the  two  valleys  which  it  separates. 
The  main  body  of  the  Little  Mountain  is  made  up  of  lime- 
stones, which  are  passed  over  in  ascending  the  mountain 
from  either  side,  and  it  is  only  the  summit  that  is  occupied 
by  the  sandstone.  The  soil  derived  from  this  rock  is  a 
sandy  loam,  an  analysis  of  which  from  LaQrange,  Colbert 
county,  is  given  on  page  234,  and  it  supports  the  usual 
growth  characteristic  of  sandy  soils,  viz:  short-leaf  pine 
and  post  and  black-jack  oaks.  In  some  places  the  sandstone 
is  absent  over  considerable  areas  on  the  summit  of  the 
mountain,  and  the  underlying  limestones  makes  the  surface 
forming  limy  or  prairie  soils.  A  tract  of  this  prairie  land 
about  a  mile  and  a  quarter  wide  and  15  miles  long  extends 
along  this  mountain  from  the  western  part  of  the  county  a 
mile  or  less  into  Franklin  county.  This  is  a  level  piece  of 
land,  mostly  uncultivated,  but  thickly  carpeted  with  grass, 
through  the  soil  of  which  in  many  places  the  bare  limestone 
rock  protrudes.  Where  the  soil  is  deep  enough  it  is  said  to 
be  well  suited  to  the  cultivation  of  wheat,  which  comes  to 
maturity  before  the  dry  weather  of  the  summer  sets  in ;  to 
other  crops  this  land  is  not  suited,  since,  on  account  of  the 
proximity  of  the  underlying  rock  to  the  surface,  the  soil 
suffers  mueh  from  drouth.  Throughout  this  prairie  are 
scattered  groups  of  trees,  which  afford  good  shade  to  cattle, 
and  thus  enhance  the  value  of  the  land  as  pasture  grounds. 
The  characteristic  growth  is  persimmon,  haw,  cedar,  gum, 
and  honey-locust.  Along  the  sides  of  the  mountain  it  is  not 
uncommon  to  find  narrow  ledges  with  level  surface  of  this 
kind  of  soil. 

Both  the  great  valleys  in  this  county  have  flinty  lime- 
stones for  a  substratum,  and  the  soils  and  topography  are 
determined  by  these  rocks.     The  valley  in  which  Moulton 
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is  situated  is  about  five  miles  wide,  and  extends  nearly 
through  the  county,  merging  into  the  mountain  lands  to- 
ward the  east,  but  being  more  open  toward  the  west.  The 
Valley  of  the  Tennessee  has  the  same  general  characters, 
but  is  wider  and  much  more  uniform  in  its  features,  and  is, 
in  general,  a  level  plain  with  a  red  sandy  loam  soil  of  great 
natural  fertility.  The  greater  part  of  this  plain  is  under 
cultivation,  but  the  cleared  lands  are  dotted  here  and  there 
with  beautiful  groves  of  hickory  and  oaks,  which  cover  the 
rocky  knolls  made  by  the  disintegration  of  the  more  silice- 
ous portions  of  the  valley  limestone.  As  already  stated, 
these  knolls  are  often  selected  as  building  spots,  and  many 
of  them  are  adorned  with  handsome  houses.  Toward  the 
river  the  valley  limestone  thins  out,  and  along  the  banks  of 
that  stream  the  siliceous  rocks  which  underlie  it  are  exposed 
in  bluffs  of  considerable  height.  The  general  level  of  the 
great  valley  may  be  put  at  about  100  feet  above  the  river. 
The  Tennessee  bottom  lands  are  loose  sandy  loams,  very 
productive,  but  in  general  better  suited  to  the  production  of 
corn  than  to  that  of  cotton. 

The  outline  of.  the  Little  Mountain  against  the  Tennessee 
Valley  is  very  irregular,  and  is  a  succession  of  projecting 
mountain  spurs,  often  with  a  face  of  nearly  perpendicular 
cliffs,  alternating  with  limestone  coves.  Near  the  heads  of 
these  coves  are  sometimes  found  scenes  of  great  wildness 
and  beauty.  In  all  the  valley  the  lands  are  much  worn  from 
continuous  cultivation,  without  return. 

ADSTBACT  OF  THE  BJEF0BT8   OF  COLONEL    JAMES    S.     8AUKDEBS    AND    DB.    F.    W. 

SYKES,  OF  TOWN   CBEEK. 

(2  he  region  described  is  that  drained  by  Town  and  Big  Xance  creeks.) 

This  region  is  less  liable  to  be  visited  by  the  caterpillar,  and  is  also  less 
liable  to  failures  of  the  cotton  crop  by  reason  of  wet  weather,  than  are  the 
cotton  lands  farther  south.  On  account  of  the  sandy  nature  of  the  soil 
the  crops  mature  better  in  the  Tennessee  Valley  than  in  regions  with  a  dif- 
ferent soil.  Better  average  crops  are  made  here  than  in  the  rich  black  cane- 
brake  belt  farther  south.  The  chief  soils  of  the  valley  are  the  level  up- 
lands, the  sandy  creek  bottoms,  and  dark  sandy  bottom  lands  of  the 
Tennessee  river.  Of  these  only  the  first  will  be  described  in  detail.  This 
forms  nine-tenths  of  the  cultivated  lands  of  the  valley,  and  was  originally 
timbered  with  post  oak  and  hickory,  and  some  black-jack  oak  ;  later  a 
growth  of  rod  oaks  has  sprung  up.    The  top  soil  is  a  fine  sandy  ferrnginonfl 
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loam  of  a  mahogany  to  reddish  oolor,  with  an  average  thickness  of  six  inched. 
The  subsoil  is  heavier,  being  a  clayey  loam  of  a  dark-red  color.  It  bakes 
hard  when  ploughed  too  wet,  yet  it  crumbles  readily  when  exposed  to  the 
rain,  and  holds  fragments  of  chert,  rounded  and  angular,  and  full  of  the 
impressions  of  fossils.  The  subsoil  is  underLiid  with  a  limestone  rock  at 
10  to  20  feet  depth. 

These  lands  are  easily  cultivated  in  both  wet  and  dry  seasons.  The  chief 
crops  are  cotton  and  com,  two-thirds  of  the  land  being  devoted  to  the 
former.  In  rich  soil  cotton  grown  five  or  six  feet  high,  but  is  generally  most 
productive  when  three  feet  in  height.  About  one-tenth  ^of  the  land  origin- 
ally cultivated  is  turned  out ;  but  when  reclaimed,  it  produces  well  if 
manured  and  properly  cultivated.    Uplands  are  much  damaged  by  washings. 

COLBERT. 

PoptdcUum:  16,153.— White,  9,203;  colored,  6,950. 

Area :  570  square  miles. — -Woodland,  all.  Gravelly  Hills, 
250  square  miles ;  Sandy  soils  of  the  Little  Mountain,  170 
square  miles ;  Bed  valley  and  other  calcareous  soils,  150 
square  miles. 

Tilled  land:  64,876  acres.— -Area  planted  in  cotton,  25,411 
acres ;  in  com,  31,575  acres ;  in  oats,  3,846  acres ;  in  wheat, 
1,704  acres;  in  rye,  69  acres;  in  tobacco,  34  acres;  in  sugar- 
cane, 15  acres;  in  sweet  potatoes,  286  acres. 

Cotton  production :  9,012  bales ;  average  cotton  product  per 
acre,  0.35  bale,  498  pounds  seed-cotton,  or  166  pounds  cot- 
ton lint. 

East  and  west  through  Colbert  county  runs  a  range  of  hills 
called  the  Little  Mountain,  north  of  which  lies  the  Valley  of 
the  Tennessee  and  south,  Russell's  Valley.  Toward  Rus- 
sell's Valley  the  slopes  of  these  hills  are  covered  with  thick 
beds  of  pebbles,  but  toward  the  Tennessee  Valley  the  moun- 
tain sinks  down  rather  abruptly,  leaving  an  escarpment  not 
covered  by  pebbles.  The  Little  mountain  is  composed  en- 
tirely of  the  strata  of  the  sub-Carboniferous  formation,  which 
also  form  the  substratum  of  the  valleys  on  each  side.  These 
strata  are,  in  the  main,  limestones,  with  a  bed  of  sandstone 
of  considerable  thickness  near  the  top  of  the  series.  This 
bed  of  sandstone  forms  the  summit  of  the  Little  Mountain, 
which  owes  its  present  elevation  above  the  valleys  to  the 
protection  against  the  denuding  forces  afforded  by  this  rock. 
The  average  height  of  the  mountain  above  the  valleys  is 
some  300  or  350  feet 
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AH  the  streams  of  the  county  flow  into  the  Tennessee,  and 
all  have  their  sources  in  the  mountains  south  of  BusselVa 
Valley,  in  Franklin  county.  In  their  courses  toward  the  Ten- 
nessee they  have,  especially  westward,  cut  gorges  or  small 
canons  into  the  sandstones  which  form  the  upper  stratum  of 
the  Little  Mountain.  After  leaving  the  mountain,  they  flow 
through  the  comparatively  level  valley  toward  the  river.  In 
these  mountain  gorges  are  many  scenes  of  wild  and  rugged 
beauty ;  and  it  is  not  strange  that  the  chalybeate  springs, 
which  are  so  common  here,  have  been  favorite  places  of 
resort. 

The  soils,  which  have  been  derived  from  the  sub-Carbonif- 
erous rocks,  are  of  two  kinds,  sandy  and  calcareous.  The 
former  are,  as  a  rule,  found  upon  the  summit  of  the  Little 
Mountain ;  the  latter  in  the  valleys.  The  general  characters 
of  the  sandy  soils  may  be  learned  from  the  analysib  given 
of  a  soil  from  LaGrange  (page  234).  The  calcareous  valley 
soils  are  of  two  principal  sorts,  according  to  the  locality : 
(1)  Over  most  of  the  valley  the  soil  is  a  reddish  loam,  with 
yellowish  or  reddish  clay  subsoil,  and  where  fhe  soil  is 
directly  upon  the  limestone,  and  much  affected  by  it,  the 
color  is  inclined  to  be  dark  to  black,  like  highly  calcareous 
soils  of  other  regions.  (2.)  In  the  bottoms  and  lowlands 
generally  the  soils  are  looser  and  more  sandy  or  gravelly. 
The  valley  lands  are  timbered  with  a  fine  growth  of  oaks 
and  hickories,  and  make  an  attractive  country.  The  sandy 
mountain  lands  are  timbered  chiefly  with  post  oaks  and 
short-leaf  pines. 

Pebbles  and  beds  of  Stratified  Drift  cover  all  the  western 
part  of  the  county  within  eight  or  ten  miles  of  the  Missis- 
sippi line,  and  the  soils,  derived  altogether  from  these  beds, 
are  very  little,  if  at  all,  affected  by  the  underlying  calcareous 
strata  of  the  sub-Carboniferous  formation.  In  all  this  part 
of  the  State  sandstones  and  conglomerates  are  of  frequent 
occurrence,  formed  by  the  cementing  together,  by  hydrated 
oidde  of  iron,  of  the  sands  and  pebbles  of  the  Drift.  Nearly 
every  hill  or  ridge  has  upon  it  a  capping  of  this  sort  of  rock. 
Pine  (short-leaf)  and  post  oak  form  the  prevailing  timber  on 
all  these  gravelly  and  sand}'  lands.  As  previously  stated, 
the  beds  of  drift  cover  also  the  southern  slopes  of  the  Little 


432  BIENNIAL  BEPOBT  OF  THE  STATE  GEOIXKHST. 

Mountain,  toward  Bussell's  Valley,  as  far  east  as  Frankfort 
In  this  respect  Bussell's  Valley  differs  from  that  of  the 
Tennessee. 

Analyses  of  the  Tennessee  Valley  soil  and  of  the  gravelly 
or  river  hills  soil  have  been  given  on  pages  231  and  234,  and 
they,  together  with  the  analysis  of  the  mountain  soil  from 
LaQrange,  exhibit  the  characters  of  the  principal  soils  of 
Colbert  county. 

Colbert  differs  from  the  other  counties  of  the  Tennessee 
Valley,  except  Franklin  and  Lauderdale,  in  the  circumstance 
that  a  considerable  portion  of  its  soils  is  made  by  the  Drift, 
and  they  are,  to  a  certain  extent,  independent  of  the  under^ 
lying  rocks  of  the  country. 

AB8TBACT   OF  THE  BEPOBT8  OF  I*.    B.     THOBNTON,    OF  TT7BCT)BCBIA,    JkND     OF  T.    B« 

BICKIiET,    OF  8PBINO  VAI/LBT. 

(  These  reports  rrfer  to  the  vaUey  lands  tJoUhin  10  or  15  miles  qf  Tascumbia.) 

The  higher-lying  lands  of  the  valley  are  best  soited  to  cotton,  which  in  the 
flats  or  basins  is  liable  to  injury  from  wet  seasons  and  early  frosts.  These 
higher  lands«are  excellent  farming  lands,  and  there  is  scarcely  ever  a  failure 
in  the  crop .  As  usaal,  wet  seasons,  late,  cold  springs,  and  early  frosts  are 
circumstances  of  climate  which  interfere  with  the  growth  of  the  plant. 

The  principal  soil-varieties  are  brown  loam,  with  red-clay  subsoil,  and  the 
sandy  mountain  soil.  The  former,  with  its  many  variations,  forms  the 
greater  part  of  the  Tennessee  Valley  within  the  county  limits;  the  latter  is 
found  in  all  the  mountainous  regions  in  the  southern  portion  of  the  county. 
The  prevailing  timber  upon  the  brown-loam  lands  is  made  up  of  red,  white, 
black-jack,  post,  and  chestnut  oaks,  hickory,  chestnut,  black  walnut,  and 
gums .  The  soil  is  a  clayey  loam  of  a  brown  to  nearly  black-color,  one  to 
two  feet  in  thickness,  with  a  subsoil  of  red  clay,  which  becomes  like  the 
surface  soil  upon  cultivation,  and  both  soil  and  subsoil  frequently  contain 
angular  fragments  of  the  flinty  or  cherty  portions  of  the  rocks  from  which 
they  are  derived.  The  subsoil  rests  on  limestone  rock  at  depths  var3ring 
with  the  locality  and  is  porous,  and  all  these  lands  are  naturally  well  drained. 
The  mountain  lands  have  a  growth  of  chestnut,  post,  white,  and  chestnut 
oaks,  with  shorl-leaf  pine.  The  soil  is  a  coarse,  sandy  loam  of  a  whitish  to 
gray  color,  and  quite  thin.  The  subsoil  is  rather  heavier,  and  contains  occa- 
sionally rounded  pebbles  of  quartz  and  fragments  of  the  underlying  rock, 
which  is  a  sandbtone,  and  usually  at  no  great  depth  from  the  surface. 

Land  is  somewhat  difficult  to  cultivate  in  wet  seasons,  but  can  be  tilled 
early  when  well  drained.  The  principal  crops  are  cotton,  corn,  wheat,  oats, 
clover,  and  potatoes,  and  all  succeed  well.  About  one-half  of  the  valley 
and  one-fourth  of  the  mountain  land  are  planted  in  cotton.  The  usual 
height  of  the  plants  is  from  three  to  five  feet  in  the  valley  and  two  feet  on 
the  mountain,  production  being  most  rapid  just  before  growth  is  completed. 
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At  least  one-third  of  the  valley  and  one-half  of  the  mountain  land  originally 
lying  in  cnltivation  is  now  tamed  out,  but  when  restored  to  caltivation  it 
generally  produces  about  as  well  as  fresh  land.  The  slopes  or  hillsides  are 
washed  into  gullies  unless  measures  are  adopted  to  prevent  washing,  but  the 
▼alleys  are  often  benefited  by  washing  from  the  uplands. 

FBANELIN. 

Populafim:  9,155.— White,  8,079;  colored,  1,076. 

Area :  610  square  miles. — Woodland,  alL  Bed  valley  and 
other  calcareons  lands,  220  square  miles ;  Sandy  soils  of  the 
Little  Mountain,  40  square  miles :  Grayelly  hills,  200  square 
miles ;  Coal  Measures,  150  square  miles,  in  great  measure, 
however,  covered  with  Drift. 

Tilled  land:  46,895  acres. — ^Area  planted  in  cotton,  10,368 
acres ;  in  corn,  21,038  acres ;  in  oats,  3,020  acres ;  in  wheat, 
1,660  acres ;  in  tobacco,  17  acres ;  in  sugar-cane,  96  acres ; 
in  sweet  potatoes,  137  acres. 

Cotton  production:  3,603  bales;  average,  cotton  product 
per  acre,  0.35  bale,  498  pounds  seed-cotton,  or  166  pounds 
cotton  lini 

The  northern  half  of  Franklin  county  is  a  valley  known 
as  Bussell's  Valley;  the  southern  half  is  high  table-land, 
the  northern  edge  of  the  Warrior  Coal-field.  Most  of  the 
streams  of  this  county  rise  at  this  foot  of  the  escarpment 
which  separates  the  valley  from  the  table-land  and  flow 
northward  into  the  Tennessee.  Big  Bear  creek  takes  its 
rise  south  of  this  escarpment  and  flows  at  first  southwest- 
ward,  as  though  a  tributary  of  the  Tombigbee,  but  its  course 
is  soon  changed  to  westward  and  then  northwestward  by  an 
accumulation  of  pebbles  and  sand,  and  it  breaks  through 
this  mountain  escarpment  into  the  valley  and  flows  thence 
northward  into  the  Tennessee.  This  pebble  ridge  is  a 
noticeable  feature  in  the  topography  of  Franklin  county. 
Overlying  the*  strata  of  the  Coal  Measures,  it  forms  an 
irregular  crescent,  beginning  in  the  southeast  of  Franklin, 
bending  down  into  Marion,  and  returning  again  into  Frank- 
lin county  near  its  southwestern  corner.  The  waters  north 
of  this  ridge  flow  into  the  Tennessee ;  south  of  it  into  the 
Tombigbee.  The  extraordinary  deflection  of  Big  Bear  creek, 
caused  by  this  ridge,  has  been  mentioned  under  Marion 

county.     The  waters  of  Big  Bear  creek,  on  the  north,  are 

28 
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some  fifty  feet  or  more  higher  than  those  of  the  tributaries 
of  the  Tombigbee  river  on  the  soath,  though  the  two  are 
only  a  few  miles  apart. 

The  geological  formations  concerned  in  the  structure  of 
Franklin  county  are  three  in  number,  viz :  the  Sub-Car- 
boniferous, the  Goal  Measures,  and  the  Stratified  Drift,  and 
their  surface  distribution  is  in  general  as  follows:  The 
table-lands  are  farmed  by  the  second,  the  valley  by  the  first, 
while  the  Drift  overlies  both  in  the  western  part  of  the 
county,  and  to  some  extent  also  in  other  portions.  To  go 
more  into  detail,  the  northern  limit  of  the  Warrior  field  is 
an  exceedingly  irregular  line,  formed  by  projecting  ridges, 
with  limestone  coves  between.  East  of  Bussellville  these 
mountain  prongs  extend  northward  as  far  as  the  middle  of 
township  7,  and  a  few  project  still  further  northward.  West 
and  southwest  of  Russellville  the  line  is  still  less  regular, 
and  cannot  well  be  described  without  the  aid  of  a  detailed 
map.  The  irregular  line  of  mountain  spurs,  with  interlock- 
ing coves,  runs  from  Bussellville  south  and  southwest  to 
near  the  middle  of  township  8,  range  14  west,  and  thence 
southward  into  Marion  county.  Except  near  the  southern 
line  of  the  county  the  strata  of  the  Coal  Measures  are 
found  only  near  the  summit  of  the  mountain,  and  are  there- 
fore of  no  great  thickness,  the  sides  of  the  mountain,  as  well 
as  the  valley  below,  being  formed  of  the  calcareous  rocks  of 
the  Sub-Carboniferous  formation. 

The  soils  derived  from  the  disintegration  of  the  strata  of 
the  Coal  Measures  are,  as  usual,  sandy  and  not  very  fertile, 
but  the  calcareous  rocks  above  mentioned  give  rise  to  soils 
which  are  above  the  average  in  fertility.  The  soils  of  the 
drift  have  already  been  frequently  described.  The  best 
cotton  lands  are  found  in  Russell's  Valley,  and  the  soil  best 
suited  to  this  crop  is  a  red  or  mulatto-colcfred  loam  with 
red  or  yellow  clay  subsoil.  Where  the  limestone  reacts 
upon  the  soil,  this  is  often  of  a  black  color,  nnich  like  the 
black  prairie  soils  of  the  lower  part  of  the  State.  The  deep 
color  is  due  to  the  presence  of  vegetable  matter  and  its 
rapid  decay  under  the  influence  of  the  lime.  The  bottom 
lands  partake,  as  usual,  of  the  characters  of  the  uplands 
from  which  they  are  derived,  but  are,  as  a  rule,  rather  more 
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Bandy.  In  the  western  part  of  Franklin  county  the  beds  of 
Stratified  Drift  overlie  the  other  formations,  and  the  soils 
are  derived  from  the  loam  and  other  strata  of  this  superfi^ 
cial  covering.  In  the  eastern  part  of  the  county  the  table* 
lands  before  spoken  of  are  about  250  or  300.  feet  above  the 
general  level  of  the  valley,  but  westward  the  height  de* 
creases  somewhat^  and  the  escarpment  which  forms  the 
southern  limit  of  the  valley  loses  its  important  west  of 
BusseHville,  both  because  of  the  diminished  height  of  the 
escarpment  itself  and  because  the  beds  of  Drift  have  filled 
up  the  valley. 

In  cotton  product  per  acre  Fanklin  ranks  well  with  the 
Tennessee  Valley  counties,  and  its  soils,  both  those  of  the 
red  valley  lands  and  those  derived  from  the  Drift,  are  well 
suited  to  the  production  of  this  staple. 

▲B8TBA0T  OF  THB  BBPOBT  OF  DB.    DANIBL  N.    BBYIBB,   OF  BUSSBUiYIIiLB. 

(Ttus  rtpoiri  treats  of  (fu  region  drained  by  Cedar  creeJh,  a  tributary  of  Big  Bear 


creek.) 


r 


The  aplands  here  referred  to  are  in  the  valley,  and  not  apon  the  table- 
land, and  are  hilly,  with  thin  soil,  mixed  with  sharp,  angular  fragments  of 
flint  and  eherty  gravel.  This  soil  has  a  red  or  a  bnff  clay  subsoil.  Either 
cold  or  wet  injures  the  growth  of  cotton,  causing  it  to  die  out  or  become 
lousy.  Protracted  wet  spells  cause  it  to  shed  its  squares,  and  early  frosts 
kill  the  top  bolls.  Hot,  dry  weather  is  best  for  cotton.  No  damage  is  done 
by  the  caterpillar  or  boU-worm  in  this  part  of  the  State. 

The  four  principal  soil -varieties  are,  in  the  order  of  their  importance  in 
cotton  cultivation,  the  red  or  mulatto  lands,  the  hilly  lands,  with  thin  soils 
and  red  or  buff-colored  clay  subsoils,  the  black  sandy  alluvial  lands,  and 
the  black  lime-lands.  The  red  or  mulatto  lands  are  much  the  best  for  cot- 
ton. They  form  most  of  Busseirs  Valley,  which  is  from  six  to  eight  miles 
wide,  and  extends  from  the  adjoining  county  on  the  east  to  seven  miles 
west  of  RusseUville.  The  prevailing  timber  is  red,  white,  and  black  oaks, 
poplar,  hackberry,  black  walnut,  cherry,  and  hickory.  The  soil  is  a  coarse 
sandy  or  gravelly  loam,  sometimes  a  heavier  clay  loam,  of  buff  to  brown  or 
nearly  black  color.  The  thickness  is  ten  to  fifteen  inches,  and  the  subsoil 
a  red  or  buff  day.  When  well  plowed  this  soil  produces  good  crops  and 
stands  drouth  well. 

The  hilly  land  produces  good  crops  both  of  cotton  and  of  com,  and  other 
crops  as  long  as  it  lasts,  and  it  rests  upon  a  red  or  buff  clay  foundation,  but 
washes  badly  into  deep  gullies,  and  the  lowlands  are  filled  up  with  great 
heaps  of  graveL  The  black  sandy  alluvial  lands  are  subject  to  overflow, 
and  are  well  suited  to  corn,  but  not  to  cotton.  The  black  lime-land  is  also 
well  suited  to  corn,  but  the  cotton  grows  too  rank  upon  it,  and  is  likely  to 
take  what  is  called  the  black  rust    In  some  localities  this  land  rests  upon  a 
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bed  of  limestone  at  varying  depths.  Those  lands  are  allnviol  in  character^ 
The  chief  productions  are  cotton,  com,  oats,  and  potatoes,  bat  the  soils 
are  generally  best  adapted  to  the  two  crops  first  named.  About  two-third» 
of  the  red  land  is  planted  in  cotton,  the  plants  attaining  a  height  of  from 
one  to  three  feet,  and  usually  producing  more  or  less  according  to  the 
height.  The  slopes  are  much  damaged  by  washings,  and  not  much  effort  i» 
made  to  prevent  or  check  the  injury. 


OAK  AND    HICKORY  UPLANDS,  WITH  SHORT- 
LEAF  PINR 

This  region  includes  the  following  counties,  wholly  or  in 
part:  Lauderdale,*  Colbert,*  Franklin,*  Marion,  Lamar, 
Fayette,  Walker,*  Pickens,  and  Tuscaloosa.* 

LAUirKBDALE. 

(See  "  Tennessee  Valley  region.") 

COLBERT. 

(See  "Tennessee  Valley  r^on.") 
(See  "  Tennessee  Valley  region.") 

MABION. 

Population :  9,364— White,  8,841 ;  colored,  523. 

Area:  810  square  miles. — ^Woodland,  all.  Coal  Meas- 
ures, 660  square  miles;  Gravelly  Pine  Hills,  150  square 
miles.  (The  Drift  makes  a  certain  proportion  of  the  soils 
and  subsoils  over  the  entire  county,  but  on  the  west  the  un- 
derlying formations  are  completely  bidden.) 

Tilled  land:  42,925  acres. — ^Axea  planted  in  cotton,  7,269' 
acres ;  in  com,  21,835  acres ;  in  oats,  2,321  acres ;  in  wheats 
3,925  acres;  in  tobacco,  44  acres;  in  sugar-cane,  15  acres ;. 
in  sweet  potatoes,  477  acres. 

Cotton  production :  2,240  bales ;  average  cotton  product 
per  acre,  0.31  bale,  441  pounds  seed-cotton,  or  147  pound» 
cotton  lint. 

The  area  drained  by  the  Buttahatchie  river  and  its  tribu- 
taries includes  the  greater  part  of  Marion  county.     The  head- 
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waters  of  this  stream  rise  at  the  western  foot  of  a  ridge  of 
sand  and  pebbles  known  as  Byler  Bidge,  which  extends 
from  Tuscaloosa  county  northward  through  Fayette,  Walker 
and  Winston  counties  to  the  southern  limit  of  the  great 
Valley  of  the  Tennessee.  Another  ridge  of  similar  struc- 
ture, but  much  smaller,  in  the  northeastern  corner  of  the 
county,  turns  the  waters  of  Big  Bear  creek  to  the  north. 
Most  of  the  tributaries  of  the  Buttahatchie  river,  in  Marion 
county,  flow  southward  from  this  ridge,  as  do  also  the  trib- 
utaries of  Bull  Mountain  creek,  in  the  northwestern  comer 
of  the  county.  The  bed  of  Big  Bear  creek  is  considerably 
higher  than  that  of  the  head-waters  of  Buttahatchie  river 
and  of  Bull  Mountain  creek,  which  are  distant  from  it  only 
a  few  miles,  and  a  comparatively  short  canal  would  suffice 
to  turn  the  waters  of  Big  Bear  creek  in  a  torrent  into  either 
of  the  others. 

The  geological  structure  of  Marion  county  is,  in  its  general 
outline,  quite  simple,  its  substratum  being  formed  of  the 
sandstones,  shales  and  conglomerates  of  the  Coal  Measures, 
which  are  covered  with  a  capping  of  pebbles,  sand,  and 
other  beds  of  the  Stratified  Drift.  The  general  slope  of  the 
underlying  beds  is  toward  the  southwest,  and  the  thickness 
of  the  superficial  deposits  increases  in  the  same  direction. 
In  the  eastern  part  of  the  county,  even  the  smaller  streams 
have  cut  their  channels  through  the  thin  drift-covering  into 
the  underlying  Coal  Measures,  but  in  the  extreme  west  none 
but  Drift  beds  are  exposed,  even  in  the  deepest  drainage 
cuts. 

The  soils  in  the  west  are,  in  consequence,  derived  almost 
exclusively  from  the  overlying  Drift  beds,  and  are  of  the 
usual  characters  so  often  described.  The  uppermost  twen- 
ty or  twenty-five  feet  are  usually  formed  of  a  stiff  red  loam, 
which  rests  upon  the  beds  of  pebbles  and  sand,  which  make 
up  the  greater  part  of  the  formation.  The  red  loam,  there- 
fore, commonly  occupies  the  higher  table-lands  and  the 
level  second  bottoms,  where  erosion  has  been  least  effective. 
Upon  the  hillsides  and  slopes  the  other  beds  of  the  Drift 
come  to  the  surface,  and  the  soils  derived  from  them  are 
much  less  fertile.  The  surface  soil  of  the  red  loam  is 
usually  a  sandy  loam  of  a  brown  color,  from  the  addition  of 
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vegetable  matter,  and  the  growth  upon  it  is  that  of  the 
brown-loam  uplands  everywhere. 

The  high  table-lands  of  Marion  county  furnish  superior 
farming  lands,  desirable  on  account  both  of  the  natural  fer- 
tility of  the  soil,  and  of  their  favorable  position  with  re- 
spect to  drainage,  etc.  In  those  parts,  of  the  county  where 
the  strata  of  the  Coal  Measures  are  near  the  surface,  the 
sandstones  and  conglomerates  form  bluffs  in  all  the  ravines. 
Underneath  the  overhanging  cliffs,  or  ''rock  houses,"  as 
they  are  locally  termed,  grow  abundantly  some  of  our  rarest 
and  most  beautiful  ferns,  such  as  Trichomanea  radicans^  As- 
plenium  pinnaiifidum^  Asplenium  mordanum^  Trichomanea 
Petersii,  etc. 

Many  of  the  upland  soils,  especially  in  the  western  part 
of  the  county,  are  quite  productive,  and  with  better  facili- 
ties for  shipping  the  crop,  Marion  would  take  a  fair  rank 
among  the  northern  counties  in  the  production  of  cotton. 

AB8TBACT  OF  THB  BBPOBT  OF  MABTIN  lOBSMITH,   OF  PZKSYILIiS. 

(  7his  report  rtfera  to  the  lands  drained  by  Beaver  creek,  a  tributary  of  the  Butta- 

haichee  river, ) 

Two-thirds  of  this  area  is  hUly,  and  is  not  in  ooltivation;  the  remaining 
portion  table-lands  and  bottoms.  The  soils,  more  than  the  climate,  influ- 
ence the  growing  of  the  cotton,  for  in  the  low,  wet  lands  the  plant  weeds 
well,  bat  does  not  mature.  The  uplands  and  second  bottoms,  especiaUy 
when  well  fertilized,  make  the  best  crops,  and  the  plant  matures  well,  the 
staple  being  both  longer  and  better.  The  soil-varieties  described  are  the 
brown-loam  lands,  the  black  sandy  lands,  and  the  swampy  or  low  marshy 
lands. 

The  first  forms  one-half  or  more  of  the  cultivated  lands  in  the  region  de- 
scribed, and  it  is  timbered  with  white,  black,  and  red  oaks,  hickory,  short- 
leaf  pine,  beech,  and  black  and  sweet  gum.  The  soil  is  a  dark  or  brown 
sandy  loam  of  five  or  six  inches  in  thickness,  resting  on  a  reddish  clayey 
subsoil,  which  is  underlaid  with  sand  and  gravel. 

The  black  sandy  lands  form  one-third  of  the  cultivated  lands  in  the  re- 
gion, and  this  soil  occurs  in  patches  of  from  twenty-five  to  thirty  acres, 
alternating  with  flinty  or  gravelly  lands.  The  natural  growth  is  short-leaf 
pine,  hickory,  post  and  red  oaks,  and  chestnut.  The  soil  is  a  sandy  or 
gravelly  loam,  heavier  clayey  loam  in  places,  of  an  average  thickness  of  six 
inches;  the  subsoil  a  tough,  whitish  clay,  which  bakes  very  hard,  and  does 
not  pulverize  under  cultivation.  It  contains  often  white,  rounded,  and  an- 
gular pebbles,  and  re  its  upon  beds  of  sand  and  gravel  at  a  depth  of  three 
or  four  feet. 

The  swamps  or  marsl^ea  form  the  third  va^ety  of  land,  and  occupy  abont 
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one-sixth  of  the  area.  The  timber  is  composed  of  white  oak,  sweet  and 
black  gum^  beech,  poplar,  bay,  etc.,  and  the  soil  is  a  whitish  or  gray  clayey 
loam,  quite  thin  (two  inches),  with  a  subsoil  of  heavy  clay.  This  soil,  being 
yery  thin  and  whitish,  is  poor,  and  does  not  pay  to  cultivate. 

Tillage  is  usually  difficult  only  in  wet  seasons.  The  principal  crops  are 
cotton  and  corn,  the  soil  being  generally  best  adapted  to  the  former  crop. 
About  one-half  of  the  land  is  planted  in  cotton,  which  attains  a  height  of 
from  two  to  five  feet.  About  one-fourth  of  the  land  originally  cultivated 
now  lies  turned  out;  but  when  such  land  has  lain  idle  several  years,  it  will 
produce  good  crops.  There  is  some  hillside  ditching,  to  prevent  gullies, 
but  the  valleys  are  generally  benefited  by  washings  from  the  uplands. 

LAJCAB. 

Population:  12,142.— White,  9,967  ;  colored,  2,175. 

Area :  590  square  miles. — Woodland,  all.  Gravelly  hills, 
550  square  miles  ;  Coal  Measures,  40  square  miles. 

Tilled  land:  62,141  acres. — ^Area  planted  in  cotton,  15,245 
acres ;  in  com,  28,303  acres  ;  in  oats,  4,139  acres  ;  in  wheat, 
6,627  acres ;  in  rye,  75  acres  ;  in  tobacco,  46  acres ;  in  sweet 
potatoes,  626  acres. 

Cotton  prodiLction :  5,015  bales ;  average  cotton  product 
per  acre,  0.33  bale,  471  pounds  seed-cotton,  or  157  pounds 
cotton  lint. 

Lamar  county  is  wholly  upon  the  belt  of  Stratified  Drift 
which  covers  the  line  of  junction  of  the  older  and  newer 
formations  in  Alabama.  Its  surface,  therefore,  is  formed  by 
the  sands,  clays,  and  pebble  beds  of  this  formation  and  of 
the  rocks  which  are  produced  by  the  cementing  together,  by 
hydrated  iron  oxide,  of  these  materials.  A  bed  of  varying 
thickness  of  red  loam  or  red  clay  nearly  always  forms  the 
surface  unless  removed  by  denudation.  The  soils,  conse- 
quently, vary  from  stiff  reddish  loams,  becoming  brown 
upon  the  addition  of  vegetable  matter,  to  light  sands.  The 
natural  growth  varies  similarly  from  the  luxuriant  timber 
of  the  oak  uplands  to  that  of  the  black-jack  ridges,  which, 
in  addition  to  the  oak,  often  support  a  growth  of  short-leaf 
pine. 

From  observations  made  in  the  adjoining  counties,  it 
seems  probable  that  the  strata  of  the  Goal  Measures  under- 
lie the  beds  of  Drift ;  but  as  yet  these  rocks  have  not  been 
noticed.  The  hills  separating  the  streams  in  the  eastern 
part  of  the  county  are  from  250  to  300  feet  in  height  above 
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the  water-courses,  and  are  composed  throughout  of  the 
material  of  the  Drift  Pebbles  are  found  as  usual  below 
the  capping  of  red  loam,  which  here,  as  elsewhere,  forms 
the  surface.  Where  thin  beds  of  clay  underlie  the  loam  or 
other  strata  it  is  not  unusual  to  find  a  thin  layer  of  ferruginous 
sandstone  or  conglomerate,  formed  by  the  cementing  togeth- 
er of  the  sand  or  pebbles  by  the  oxide  of  iron  which  is  so 
universally  diffused  through  this  formation  as  coloring  mat- 
ter. The  somewhat  hard  rocks  formed  in  this  way  often 
protect  from  denudation  the  underlying  strata,  and  are  com- 
monly found  upon  the  summit  of  the  hills,  which  owe  their 
existence  to  the  protection  thus  afforded. 

The  drainage  of  Lamar  county  is  southwest  into  the  Tom- 
bigbee  by  the  Buttahatchie  river  and  Luxapolila  creek  and 
their  tributaries.  The  main  water-sheds  are  usually  table- 
lands with  brown-loam  soils  and  reddish  subsoils,  such  as 
have  been  described  at  length  under  Pickens  and  other  coun- 
ties. The  average  height  above  drainage  of  the  table-lands, 
like  that  of  the  highest  hills  of  the  minor  water-sheds,  is 
some  250  or  300  feei 

▲BSTBAOT  OF  THB  BEPOBT  OF  QBOBOK   S.  BBOWN,  OF  GAKSUEB. 

(  TfUa  report  r^ers  io  the  region  drainied  by  Beaver  creek  and  ButtahakhU  river 

and  their  iribuiaries. ) 

In  the  second  bottoms  ootton  yields  more  to  the  acre  than  npon  the  up- 
lands, bat  is  liable  to  be  out  oS.  prematurely  by  frosts.  Throaghont  the 
county  the  soils  are  more  or  less  sandy  in  texture,  and  are  timbered  with 
short-leaf  pine,  the  various  species  of  oak,  hickory,  ash,  chestnut,  and 
sassa&as.  The  top  soil  varies  from  light  sandy  to  a  rather  stiff  clay  loam 
of  whitish,  yellow,  red,  and  blackish  colors,  and  the  subsoil  is  usually  some- 
what heavier,  and  of  a  reddish  to  yellow  color,  containing  pebbles  in  size 
from  a  buckshot  up.  The  subsoil  rests  on  a  clay,  and  this  on  beds  of  peb- 
bles and  sand.  The  lands  are  easily  tilled  under  all  circumstances,  and  the 
chief  crops  are  com  and  cotton.  It  is  thought  that  com  succeeds  best, 
though  the  soil  is  well  suited  to  each. 

Nearly  half  of  the  tilled  land  is  in  cotton,  which  attains  heights  varying 
from  three  to  six  feet,  being  most  productive  at  medium  heights.  About 
one-eighth  of  the  land  originally  in  cultivation  now  lies  turned  out.  If  not 
hilly,  such  land,  when  reclaimed,  produces  about  as  well  as  when  fresh. 
The  soil  is  of  such  a  nature  that  it  washes  badly  on  slopes,  though  the  in- 
jury from  this  cause  is  not  very  great.  If  the  valleys  are  very  narrow,  they 
are  injured  by  being  covered  with  sand,  but  no  serious  efforts  have  been 
niade  to  check  this  evil, 
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FAYETTE. 

Popuhtim :  10,135.— White,  8,873  ;  colored,  1,262. 

Area :  660  square  miles. — "Woodland,  all.  Coal  Measures, 
600  square  miles ;  Gravelly  Pine  Hills,  60  square  miles,  (but 
the  gravel  and  other  Drift  beds  overlying  the  Coal  Measures 
to  some  extent  over  the  entire  county,  it  is  only  in  the  60 
square  miles  above  noted  that  they  hide  completely  the 
lower  rocks). 

Tilled  land :  56,118  acres. — Area  planted  in  cotton,  12,331 
acres ;  in  corn,  24,950  acres ;  in  oats,  3,627  acres ;  in  wheat, 
4,826  acres ;  in  rye,  46  acres ;  in  tobacco,  37  acres ;  in  sweet 
potatoes,  421  acres. 

Cotton  production :  4,268  bales ;  average  cotton  product  per 
acre,  0.35  bale,  498  pounds  seed-cotton,  or  166  pounds  cot- 
ton lint. 

There  are  two  principal  systems  of  drainage  in  Fayette 
county ;  one  into  the  Warrior  river,  and  the  other  into  the 
Tombigbee.  These  are  divided  by  a  sinuous  ridge  having  a 
general  northern  and  southern  direction,  and  known  as 
Byler  Kidge.  Upon  this  ridge,  for  most  of  its  length,  is  an 
old  thoroughfare,  the  Byler  road,  much  used  in  former  times. 
The  Warrior  system  may  be  still  further  divided ;  for  a  part 
of  the  water  reaches  the  Warrior  river  southeastward 
through  Lost,  Cane,  and  Wolf  creeks,  while  a  greater  part 
flows  southward  through  the  North  river  and  its  tributaries. 
The  Tombigbee  drainage  is  in  general  southward  in  three  nar- 
row belts  not  more  than  five  or  six  miles  wide  east  and  west. 
The  widest  of  these  areas  is  that  of  the  Sipsey,  or  New  river ; 
the  next  is  drained  by  the  Luxapolila,  and  the  third  by  Hell's 
creek  and  Yellow  creek,  both  tributaries  of  the  Luxapolila. 
The  ridges  separating  these  areas  are  simple  ridges  of  de- 
nudation, and  the  average  height  above  the  streams  is  about 
250  or  300  feet 

The  character  and  distribution  of  the  soil-varieties  of 
Fayette  county  depend  upon  the  relations  of  the  two  geo- 
logical formations  which  enter  into  its  structure.  These 
are  the  Coal  Measures  and  the  Stratified  Drift.  The  sur- 
face formation  over  the  whole  county,  except  in  valleys 
excavated  by  the  various  streams,  is  the  latter ;  but  beneath 
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it,  at  depths  varying  with  the  locality,  may  always  be  found 
the  sandstones,  shales,  and  other  strata  of  the  Coal  Meas- 
ures. West  of  the  Luxapolila  river  no  Coal  Measures  have 
been  noticed,  for  the  reason,  probably,  that  the  drainage  has 
not  cut  deeply  enough  to  expose  these  underlying  beds.  In 
the  extreme  eastern  part  of  the  county  the  soils  depend  in 
great  measure  upon  the  strata  of  the  older  formation,  but 
in  the  rest  of  the  county  they  depend  upon  the  Drift  alone. 

The  most  important  and  widely  spread  soil  is  a  brown 
loam  with  red  clayey-loam  subsoil,  with  timber  of  post,  red, 
and  black-jack  oaks,  chestnut,  short-leaf  pine,  eta,  such  as 
characterizes  the  oak  uplands  in  various  parts  of  the  State. 

This  soil  is  derived  from  red  loam,  which,  as  a  rule,  forms 
the  capping  ov^r  the  sands  and  pebbles  of  the  Stratified 
Drift.  It  grades  off  on  the  one  hand  into  sandier,  and  on 
the  other  into  more  clayey  varieties,  with  corresponding 
changes  in  the  timber.  There  are  two  principal  soil-varie- 
ties derived  from  the  strata  of  the  Coal  Measures.  These 
are  the  sandy  soils  of  the  sandstones  and  conglomerates,  and 
the  clayey  soils  of  the  shales  of  these  measures.  These 
soils,  however,  do  not  differ  essentially  from  the  sandy  and 
loamy  soils  of  other  origin.  Soils  similar  to  those  of  Fay- 
ette are  described  in  the  abstracts  under  Winston  and  Marion 
counties. 

There  being  as  yet  no  railroad  through  Fayette  county,* 
the  cotton  produced  there  must  be  hauled  in  wagons  many 
miles,  either  to  the  Mobile  and  Ohio  road,  in  Mississppi,  or 
to  Tuscaloosa.  This  lack  of  transportation  is  a  serious 
hinderance  to  the  production  of  cotton,  and  the  small  number 
of  bales  given  above  is  due  to  the  acreage.  The  soils  are 
above  the  average  in  fertility. 

Fayette  county  might  have  been  classed  with  the  oak  up- 
lands region,  since  the  prevailing  cultivated  soils  are  those 
which  characterize  this  region. 

WALKER. 

(See  "Coal-Measures  region".) 

*The  Georgia  Pacific  Boad,  lately  (ionstrticted,  passes  through  Fayette 
county. 
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PICKENS. 

Population:  21,479.— White,  9,132;  colored,  12,347. 

Area:  1,000  square  miles. — ^Woodland,  all.  Gravelly  Pine 
Hills,  950  square  miles ;  Prairie,  60  square  miles). 

TiUed  land :  115,560  acres. — ^Area  planted  in  cotton,  52,651 
acres ;  in  corn,  43,104  acres ;  in  oats,  8,053  acres ;  in  wheat, 
2,220  acres ;  in  rye,  36  acres ;  in  tobacco,  51  acres ;  in  sugar- 
cane, 19  acres ;  in  sweet  potatoes,  757  acres. 

Cotton  production:  17,283  bales;  average  cotton  product 
per  acre,  0.33  bale,  471  pounds  seed-cotton,  or  157  poundg 
cotton  lint. 

The  soils,  topography,  and  other  natural  features  of  Pick- 
ens county  are  dependent  almost  entirely  upon  a  single 
formation,  the  Stratified  Drift,  which  makes  the  surface  over 
all,  except  the  extreme  southwestern  comer  of  the  county, 
where  the  calcareous  beds  of  the  Cretaceous  formation  are 
exposed.  All  the  drainage  is  into  the  Tombigbee  river  by 
Sipsey  river  and  Bear,  Lubbub,  and  Coal-fire  creeks.  The 
face  of  the  country  throughout  the  county  is  quite  broken, 
as  is  always  the  case  where  the  Drift  is  the  prevailing  form- 
ation. This  is  well  illustrated  between  Tuscaloosa  and 
CarroUton,  where  the  road  passes  over  a  succession  of  little 
hills,  separating  the  drainage  areas  of  the  creeks.  The  pre- 
vailing timber  here  is  a  mixture  of  the  upland  oaks  with 
short-leaf  pine.  With  the  loam  soils,  which  prevail,  there 
is  in  places  a  large  proportion  of  clay  coming  from  the  drift 
beds,  and  where  this  material  is  abundant  the  soil  is  quite 
stiff  and  the  post  oak  forms  the  principal  tree.  South  of 
CarroUton  the  lowlands  of  Lubbub  creek,  one  or  two  miles 
in  width,  form  excellent  farming  land.  The  divide  between 
this  and  Blubber  creek  is  a  fine  table-land  with  brown-loam 
soil,  timbered  with  the  upland  oaks,  and  very  fertile. 

Southwest  of  a  line  joining  Pleasant  Bidge,  in  Greene 
county,  with  Pickensville,  the  Cretaceous  strata  form  the 
country,  but  do  not  in  any  great  dgree  influence  the  soils  on 
the  northeastern  side  of  the  river ;  but  beyond  it  the  prai- 
rie soils  of  the  usual  character  make  their  appearance,  form-  . 
ing  the  great  proportion  of  the  lands  in  the  southwestern 
comer  of  the  county.    Drinking  water  in  this  region  is  ob- 
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tained  from  bored  or  artesian  wells,  as  the  surface  water  at 
certain  seasons  is  both  scanty  in  quantity  and  of  poor 
quality. 

The  upland  soils  of  Pickens  vary  from  the  best  brown  to 
sandy  loams,  and  all  rest  upon  red-clay  loam,  which  itself  is 
generally  underlaid  with  sand  and  pebbles.  The  bottom  and 
hummock  lands  in  the  greater  part  of  the  county  have  in 
general  the  characters  of  the  loam  uplands  which  adjoin 
them,  and  are  in  many  cases  of  superior  quality.  South- 
west of  the  river  the  topography  is  less  varied  than  else- 
where, the  country  being  gently  undulating,  with  low  ridges 
of  drift  to  relieve  the  monotony.  The  soils  in  this  part  of 
the  county  are  the  usual  Rotten-Limestone  prairie  soils  and 
the  varieties  resulting  from  the  intermixture  of  this  with  the 
surface  loams  of  the  Drift. 

In  its  agricultural  features  Pickens  county  resembles  its 
neighbors,  and  presents  no  special  peculiarities. 

▲B8TBACT  OF  THE  BBF0BT8  OF  H.  F.    COOK,  OF  PICKENSVILLE,  AND  B.  F.  HBNBT, 

OF  COLUMBUS,    MISSISSIPPI. 

(Theat  reporis  reUUe  to  the  bottom  and  uplands  of  Ooai-fire  creek  and  to  those  of 
McBee  creek,  both  streams  tributary  to  the  Tombigbee  river. 

Late  springs,  with  oold  rains,  sometimes  cause  poor  stands  of  cotton,  and 
late  frosts  kill  the  yoang  plants.  In  the  northern  part  of  the  county  the 
uplands  are  generally  poor  from  long  and  careless  cultivation;  yet  the  few 
level  spots  are  still  quite  productive.  The  bottom  lands  generally  produce 
good  crops  of  cotton,  except  in  a  few  cases  where  the  soil  is  gravelly.  When 
planted  in  time  and  properly  cultivated  the  whole  crop  will  generally  open 
before  killing  frosts.  On  the  uplands  of  the  central  and  southern  parts  of 
the  county  cotton  rarely  fails,  especially  if  fertilizers  are  applied  before 
planting.  The  western  part  of  the  county  is  a  good  cotton  country,  and 
entire  failures  of  the  crop  are  unknown. 

The  most  widely-spread  soil  in  the  county  is  the  brown  loam  of  the  up- 
lands, which  varies  from  a  rather  heavy  and  fertile  to  a  light  sandy  loam. 
The  subsoil  in  most  cases  is  a  stiff,  reddish  clayey  loam,  sometimes  yellow, 
with  sand  and  gravel  underlying  at  varying  depths.  Now  and  then  there 
are  patches  of  crawfisby  soil,  with  whitish  clay  beneath.  The  timber  of  the 
uplands  consists  of  pine,  red,  black,  Spanish,  and  black-jack  oaks,  hickory, 
chestnut,  etc.,  with  white,  water,  and  willow  oaks,  ash,  cypress,  beech, 
sweet  and  sour  gums,  and  others  in  the  lowlands. 

The  lowlands  and  bottom  lands  have  generally  a  "made  soil",  which  is  a 

.light  loam,  more  or  less  sandy,  of  dark,  sometimes  black,  colors.    These 

also  have  usually  a  red-clay  subsoil,  much  like  the  subsoil  of  the  adjacent 

uplands.     The  soils  of  the  bottoms  are  often  of  considerable  thickness;  that 

of  the  uplands  varies  greatly,  being  in  places  almost  entirely  washed  off. 


AaBICTTLTURAL  DESOBIPTIOKS  OF  TH£  COnKTI£&  446 

From  one-half  to  three-foarths  of  the  county  has  a  sandy  soil,  especially  on 
the  water-sheds,  and  this  soil  has  a  natural  growth  of  pine,  mixed  with  the 
several  species  of  oaks,  and  with  hickory  where  of  better  quality.  These 
soils  are  of  gray  to  dark  colors,  and  sometimes  a  foot  or  more  in  thickness. 
The  subsoils  are  also  sandy,  holding  pebbles. 

These  lands  are  generally  easy  to  cultivate.  The  chief  crops  are  cotton, 
corn,  oats,  and  potatoes,  but  the  soil  is  best  adapted  to  cotton,  potatoes,  and 
oats.  More  than  one-half  of  the  cultivated  land  is  in  cotton.  The  height  to 
which  cotton  grows  varies  from  two  to  six  feet^  The  seed-cotton  product 
per  acre  on  fresh  land  is  about  1,000  pounds,  and  it  requires  1,545  pounds 
to  make  a  475  pound  bale;  but  the  staple  is  not  as  good  as  that  from  old,  fer* 
tilized  land.  After  two  or  three  years*  culture  the  2aeld  is  increased,  but 
after  five  years  the  uplands  begin  to  wash,  and  there  is  a  falling  off  in  the 
yield;  but  the  bottom  lands  are  as  productive  now  as  20  years  ago.  Mom- 
iiig-glory,  crab-grass,  and  purslane  ore  especially  troublesome.  Only  a  small 
part  of  the  uplands  is  turned  out.  Such  turned-out  lands  wUl  produce  well 
if  Japan  clover  cover  them  one  or  two  years.  The  hillsides  and  slopes  are 
somewhat  injured  by  washings,  but  this  may  be,  and  is  prevented,  by  ditch' 
ing,  underdraining,  etc. 

TUSCALOOSA. 

(See  "Gravelly  Pine-hills  region"). 


GRAVELLY  HILLS,  WITH  LONG-LEAF  PINE. 

This  region  includes  parts  of  Pickens,*  Tuscaloosa,* 
Greene,*  Hale,*  Bibb,  Perry,*  Ohilton,  Autauga,  Elmore, 
Montgomery,*  Tallapoosa,*  Macon,*  Lee,*  and  Russell.* 

PICKENS. 

(See  "Oak  and  Hickory  Uplands,  with  Short-leaf  Pine.") 

TUSCALOOSA. 

PoptdcUion :  24,967.— White,  15,216 ;  colored,  9,741. 

Area:  1,390  square  miles. — Woodland,  all.  Four  hun- 
dred square  miles  are  Gravelly  Pine  Hills  (250  square  miles 
with  short^leaf  pine  and  150  with  long-leaf  pine),  and,  in 
addition  to  this,  of  the  965  square  miles  of  the  Coal  Meas- 
ures 675  square  miles  have  the  characters. of  the  Gravelly 
Pine  Hills,  225  square  miles  with  short-leaf  and  450  square 
miles  with  long-leaf  pine ;  25  square  miles  in  Roup's  Valley. 

Tilled  laiid:  111,171  acres* — Area  planted  in  cotton,  33,773 
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acres ;  in  corn,  38,638  acres ;  in  oats,  6,974  acres ;  in  wheat, 
2,689  acres;  in  rye,  130  acres;  in  sugar-cane,  35  acres;  in 
tobacco,  20  acres ;  in  sweet  potatoes,  919  acres. 

Cotton  production :  11,137  bales ;  average  cotton  product 
per  acre,  0.33  bale,  471  pounds  seed-cotton,  or  157  pounds 
cotton  lint. 

A  line  drawn  from  the  northwestern  to  the  southeastern 
comer  of  Tuscaloosa  county,  through  or  near  the  city  of 
Tuscaloosa,  will  divide  the  county  into  two  parts  of  unequal 
size,  differing  widely  in  soils,  topography,  and  other  natural 
features.  North  and  east  of  this  line  the  county  is  formed 
of  the  sandstones  and  shales  of  the  Coal  Measures ;  south 
and  west,  of  the  sands  and  loams  of  the  Stratified  Drift 
formation.  These  last-named  materials,  however,  overlie 
the  rocks  of  the  Coal  Measures  in  a  belt  twelve  or  fifteen 
miles  wide,  lying  northeast  of  the  line  alluded  to.  South- 
west of  this  line  the  Drift  hides  completely  from  view  any 
underlying  rocks,  but  northeast  the  Coal  Measures  are 
everywhere  brought  to  light  where  the  former  has  been 
removed  by  erosion.  In  the  southeastern  edge  of  the 
county,  adjoining  Bibb,  there  is  a  narrow  belt,  in  Koup's 
Valley,  where  the  rocks  of  a  still  lower  geological  formation 
take  part  in  the  formation  of  the  soils  and  in  the  production 
of  scenery. 

The  Black  Warrior  river,  which  flows  in  general  south- 
west through  the  center  of  the  county,  receives  nearly  all 
the  drainage,  and  the  Sipsey  river,  a  tributary  of  the  Tom- 
bigbee,  drains  the  northwestern  corner.  This  river  is 
separated  from  North  river,  the  principal  tributary  of  the 
Warrior,  by  a  ridge  of  sand  and  pebbles  of  the  Stratified 
Drift,  known  as  Byler  Bidge,  upon  which  was  one  of  the 
principal  thoroughfares  of  the  county  before  the  days  of 
railroads. 

In  all  that  part  of  the  county  where  the  rocks  of  the  Coal 
Measures  are  at  the  surface  the  soils  are  mostly  sandy, 
occasionally  shaly  or  aluminous,  and  seldom  very  fertile. 
The  uplands  are  timbered  with  the  usual  variety  of  oaks, 
hickory,  and  pine,  and  bring  tolerably  fair  crops.  In  this 
part  of  the  county  the  bottom  lands  of  the  river  and  creeks 
are  most  esteemed  by  farmers^     From  the  northeastern 
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comer  down  nearly  to  the  city  of  Tuscaloosa  the  river  bot- 
toms are  rather  narrow,  except  in  the  great  bends,  and  in 
some  parts  of  its  course,  as  at  the  Squaw  Shoals,  the  river 
flows  between  high,  rocky  banks,  with  almost  no  bottom 
lands  on  either  side.  The  adjacent  uplands,  also  formed  by 
the  same  rocks,  are  very  rugged,  difficult  to  cultivate,  and 
rather  poor.  A  large  area  in  the  northeastern  part  of  the 
county  is  thinly  settled,  but  the  woods  are  well  stocked 
with  deer  and  other  game,  which  find  excellent  pasture  in 
the  grasses  and  leguminous  plants  which  there  abound. 
Below  Tuscaloosa  the  first  and  second  bottoms  (partly 
above  overflow)  to  the  lower  limit  of  the  county  will  average 
one  mile  in  width,  and  have  a  reddish  loamy  soil  and  red 
subsoil,  derived  from  the  uplands,  and  form  the  best  farm- 
ing area  of  the  county.  In  all  the  southwestern  part  of  the 
county,  where  the  Stratified  Drift  is  at  the  surface,  the 
topography  shows  the  usual  variety  characteristic  of  this 
formation. 

From  the  lowlands  along  the  river  there  is  usually  a  rather 
abrupt  rise,  of  from  sixty  to  seventy-five  feet  to  a  terrace  or 
plain,  which  is  often  five  or  six  miles  wide.  Upon  this 
stands  the  beautiful  city  of  Tuscaloosa.  From  this  plain 
the  ground  rises  from  the  river,  sometimes  gradually,  some- 
times abruptly,  to  the  general  level  of  the  uplands,  which, 
upon  the  main  water-sheds,  is  not  less  than  250  or  300  feet 
above  the  water-courses.  This  elevation  is  not  reached  in 
the  lower  part  of  the  county  usually  within  ten  miles  of  the 
river.  Throughout  this  part  of  the  county  the  prevailing 
soils  are  brown  loams  of  considerable  fertility,  overlying 
subsoils  of  red  clayey  loam,  which  in  turn  rest  upon  beds 
of  gravel  and  sand.  The  bottom  lands  are  more  or  less 
closely  related  to  the  uplands  from  which  they  are  derived, 
but  are  usually  rather  more  fertile,  containing,  as  they  do, 
the  cream  of  the  upland  soils. 

At  some  distance  from  the  river,  upon  the  water-sheds 
spoken  of  above,  the  soils  are  somewhat  more  sandy.  The 
long-leaf  pine  grows  upon  the  sandy  soils  in  all  the  south- 
western part  of  Tuscaloosa  county,  and  also  east  and  north- 
east of  the  city  of  Tuscaloosa  for  a  distance  of  twenty-five 
or  thirty  miles,  or  nearly  to  the  county  limits.     In  these 
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localities  the  rocks  of  the  Coal  Measures  are  covered  with 
beds  of  pebbles  and  sand  of  the  Drift.  The  genuine  piny 
Woods  are  here,  as  elsewhere,  rather  poor  and  thinly  set- 
tled, but,  with  a  moderate  outlay  for  manures,  they  yield 
very  fair  crops  of  cotton. 

The  greater  part  of  the  cotton  crop  of  Tuscaloosa  county 
is  raised  upon  the  soils  derived  from  the  Drift  and  Loam, 
and  comparatively  little  upon  those  of  the  Coal  Measures. 

Analyses  presented  above  in  giving  the  general  characters 
of  the  Southern  Division,  and  in  connection  with  the  agri- 
cultural description  of  the  Gravelly  Pine  Hills,  will  show 
the  composition  of  the  principal  soil  varieties  of  Tuscaloosa, 
as  well  as  of  the  other  counties  adjoining. 

ABBTBACT  OF  TBB  SXPOBTS  07  HON.  A.  C.  HABOBOVK  AND  JAMBS  B.  UJkXy/SLL,  Of 

TUSCALOOBA. 

(Both  reports  rrfer  to  the  hoUom  lands  cf  the  Warrior  river  and  the  adjacent  vp- 

lands,) 

The  growth  of  the  ootton-plant  depends,  to  a  great  extent,  npon  the  tem- 
perature and  humidity.  In  the  bottom  lands  it  is  likely  to  be  late,  and, 
therefore,  more  exposed  to  frosts  and  the  ravages  of  the  caterpillar;  and  for 
these  reasons,  the  uplands  are  preferred  for  cotton  where  the  soils  are  at  all 
fair.  On  the  uplands,  the  cotton  grows  off  well  about  the  last  of  April,  and 
matures  about  the  third  week  in  September.  The  picking  sometimes  be- 
gins  the  last  week  in  August.  On  manured  or  fresh  land,  it  continues  to 
make  till  frost;  the  most  of  it,  however,  is  made  by  the  middle  of  Sep- 
tember. 

The  bottom  lands  of  the  Warrior  river  and  tributary  creeks  are  of  two 
principal  kinds,  the  stiff,  yellowish  jioil  and  the  loose  gray.  The  two  to- 
gether make  up  the  soils  of  the  bottoms  from  Tuscaloosa  to  the  southern 
limit  of  the  county,  with  a  width  of  one  mile  and  a  length  of  twenty-five  or 
thirty  miles.  The  natural  growth  consists  of  beech,  white  and  red  oaks, 
sweet  gum,  poplar,  elm  and  cottonwood,  with  occasional  dense  thickets  of 
oane.  The  stiff  soil  is  a  heavy  clayey  loam  of  a  gray  to  yellow  color,  some- 
times inclined  to  be  black,  especially  when  wet.  The  thickness  varies  from 
eight  to  twelve  inches.  The  subsoil  is  sometimes  heavier,  sometimes  lighter, 
than  the  surface  soil,  and  is  of  a  yellowish  or  buff  color  when  dry.  'When 
the  surface  soil  is  washed  away,  this  subsoil  appears  to  be  almost  barren, 
though  shown  by  chemical  analysis  to  be  rich  in  potash  and  phosphoric 
acid.  The  barrenness  is  due  to  the  physical  condition.  When  diy,  the 
subsoil  becomes  very  hard,  but  absorbs  water  rapidly,  and  then  becomes  a 
sticky  clay.  It  contains  now  and  then  soft,  black  gravel,  and  the  whole  is 
underlaid  at  varying  depths  by  beds  of  sand  and  gravel.  The  stiff,  yellow 
soils  are  difficult  to  cultivate,  except  in  the  proper  seasons,  for  they  are  too 
sticky  in  wet,  and  too  hard  in  very  dry  weather.    The  loose,  gray  bottom 
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^oils  are  always  easily  tilled.  The  stiff  soils  are  inclined  to  be  late,  cold  and 
ill-drained,  while  the  loose  gray  soils,  on  the  contrary,  are  early  and  warm. 

The  soil  next  in  importance  is  the  brown  loam  of  the  uplands.  This 
makes  from  one-half  to  two-thirds  of  the  uplands,  the  rest  being  sandy, 
piny  woods.  The  timber  consists  of  post,  red  and  Spanish  oaks,  black-jack, 
hickory,  poplar  and  short-leaf  pine.  The  soil  is  in  general  a  brown  loam 
from  three  to  ten  inches  in  thickness,  with  a  heavier  subsoil  of  reddish 
clay,  which  is  often  almost  impervious.  The  subsoil  rests  upon  beds  of 
sand  and  gravel,  occasionally  mixed  with  clay,  and  often  contains  pebbles. 
These  upland  soils  are  early  and  warm  when  well  drained,  which  is  the  case 
with  most  of  them. 

The  long-leaf  pine  woods  make  up  a  considerable  proportion  of  the  high- 
est uplands^  The  natural  growth  is  the  long-leaf  pine,  with  black-jack  and 
other  species  of  oaks  where  the  soil  is  more  fertile.  The  soil  is  a  light-col- 
ored, sandy  loam,  two  or  three  inches  in  thickness,  resting  upon  a  sandy 
subsoil,  which  often  contains  rounded  pebbles  of  quartz.  These  sand  and 
gravel  beds  underlie  also  the  subsoil  to  considerable  depths.  The  soils  are 
always  easily  tilled. 

The  chief  crops  are  cotton,  corn  and  oats,  but  many  other  crops  grow 
well.  The  soil  generally  is  perhaps  best  adapted  to  cotton,  but  bottom 
lands  produce  fine  crops  of  corn.  Fully  one-half  of  the  tillable  lands  are 
devoted  to  cotton  culture.  On  bottom  lands,  cotton  grows  from  five  to 
eight  feet  high;  on  uplands,  from  three  to  four  feet,  the  latter  being  gener- 
ally most  productive.  About  one-fourth  of  the  land  originally  tilled  is 
now  turned  out,  which  produces  well  for  two  or  three  years,  and  then  rap- 
idly deteriorates.  The  slopes  are  much  injured  by  washings;  on  the  other 
hand,  the  valleys  are  often  improved  by  the  washings  of  the  top  soil  from 
the  uplands.  The  damage  to  slopes  is  prevented  or  checked  by  hillside 
ditching. 

GREENE. 

(See  "Central  Prairie  region.") 

HALE. 

(See  "Central  Prairie  region.") 

BIBB. 

PopuUUion :  9,487.— White,  5,887 ;  colored,  3,600. 

Area :  610  square  miles. — ^Woodland,  all.  Hilly  lands, 
with  long-leaf  pine,  310  square  miles ;  125  square  miles  in 
Cahaba  Coal-field ;  100  square  miles  in  Roup's  Valley ;  75 
square  miles  Valley  lands  south  of  the  Cahaba  Coal-field. 
About  120  square  miles  of  the  southern  parts  of  the  Coal- 
field and  the  valleys  are  covered  with  the  Drift,  and  exhibit 
the  characters  of  the  Gravelly  Hills,  with  Long-leaf  Pine. 

29 
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TUled  land:  43,796  acres. — Area  planted  in  cotton,  15,737 
acres ;  in  com,  18,816  acres ;  in  oats,  2,935  acres ;  in  wheait, 
3,125  acres ;  in  rye,  151  acres ;  in  tobacco,  36  acres ;  in  sugar-^ 
cane,  36  acres ;  in  sweet  potatoes,  368  acres. 

Cotton  production:  4,843  bales;  average  cotton  product 
per  acre,  0.31  bale,  441  pounds  seed-cotton,  or  147  pounds- 
cotton  lint 

The  northwestern  comer  of  Bibb  county  is  occupied  by 
the  narrow  trough  of  Roup's  Valley^  which  is  well  defined 
as  far  south  as  the  base  line  between  the  two  surveys  (which 
runs  east  and  west  about  twelve  miles  north  of  Centreville). 
Below  this,  the  sands,  loams,  and  pebbles  of  the  Drift  hide 
all  the  underlying  formatiouB.  The  characters  of  Boup^s 
Valley,  with  its  parallel  ridges  and  subordinated  valleys^ 
have  been  given  under  Jefferson  county. 

In  Bibb  county^  the  ridge  which  occupies  the  central  part 
of  the  valley  is  quite  conspicuous,  and  is  in  many  places 
filled  with  iron  ore  of  good  quality,  and  embraces  many 
acres  of  fine  farming  land  where  not  too  much  broken.  The 
color  of  the  subsoil  is  usually  a  deep-red ;  the  soil  is  more 
sandy,  and  of  a  brown  color.  Between  this  and  the  red-ore 
ridges,  which  are  found  near  the  margins  of  the  valley,  but 
not  always  prominent  landmarks,  are  belts  of  valley  land, 
with  gray  and  yellowish  to  red  soils  and  red  subsoils, 
mostly  under  cultivation.  The  quality  of  these  soils  varies 
with  the  locality.  As  a  rule,  they  contain  angular  frag- 
ments of  chert,  derived  from  the  flinty  limestones  upon 
which  they  are  mostly  based.  Of  considerable  extent  also- 
is  a  gray,  gravelly  soil,  with  light-colored  subsoil,  filled 
with  fragments  of  lint.  Between  the  red-ore  ridges  and  the 
extreme  margin  of  the  valley  on  each  side,  there  are  narrow 
depressions,  with  a  first-rate  yellowish  calcareous  soil. 

East  of  Roup's  Valley,  and  occupying  the  northeastern 
part  of  the  county,  are  the  Coal  Measures  of  the  Cahaba 
field.  The  southwestern  limit  of  this  field  is  near  Scotts- 
ville.  It  is  drained  by  the  Cahaba  river,  and  forms  a  very 
rugged  and  broken  area,  with  prevailing  sandy  soils  of  no 
great  fertility.  Near  the  confluence  of  Shade's  creek  with 
this  river  is  a  region  known  by  the  expressive  name  of  "The 
Uglies,"  almost  uninhabited,  and  embracing  some  of  the 


AGBIOULTUBAL  DESCRIPTIONS  OF  THE  COUNTIES.  451 

most  broken  land  in  the  county.  As  a  rule,  the  area  formed 
bj  these  Coal  Measures  is  not  densely  populated,  as  the  soil 
is  not  productive  enough  to  offer  any  inducements  to  the 
settler. 

Between  the  southern  edge  of  the  coal-field  and  a  line 
running  from  Genterville  northeast  to  the  county  line  there 
is  an  area  of  valley  land  with  flinty  ridges  and  the  other 
characteristics  of  the  valley  lands  of  Central  Alabama.  In 
this  area  there  are  many  tracts  of  fine  farming  land,  with  red^ 
buff,  and  gray  soils,  derived  from  the  cherty  or  flinty  mag* 
nesian  limestones  of  the  country,  and  giving  evidence  of 
their  origin  in  the  great  number  of  angular  fragments  of 
chert  with  which  they  are  filled.  The  red  lands  are  more 
fertile  and  better  suited  to  the  grain  crops,  while  the  gray 
lands,  sandy  and  timbered  with  pines,  are  preferred  for 
cotton.* 

South  of  Pratt's  ferry  a  mountain  rim,  composed  of  the 
chert  of  the  sub-Carboniferous  formation,  incloses  a  basin  of 
two  or  three  square  miles  area  with  yellowish  soil,  differing 
from  the  usual  red  valley  soils  and  derived  from  an  entirely 
different  series  of  rocka  This  has  its  representative  in  the 
Dry  Valley  soil  of  Cherokee  county,  an  analysis  of  which 
has  been  presented  on  page  210. 

The  southern  part  of  the  county,  embracing  the  lower  12 
miles,  depends  for  its  topography  and  surface  features 
essentially  upon  a  single  formation,  the  Stratified  Drift. 
This  formation  consists  of  beds  of  sand,  pebbles,  and  loam 
of  great  thickness,  which  overlie  and  hide  from  view  the 
older  rocks.  The  cultivated  soils  are  mostly  derived  from 
a  bed  of  red  loam,  which  is  usually  the  uppermost  of  the 
whole  series,  and  which  is  nearly  always  prominent  in  the 
subsoils.  In  this  part  of  the  county  the  ridges  and  depres- 
sions are  determined  solely  by  the  water-courses,  and  do 
not  lie  in  parallel,  sharply-defined  belts,  which  are  so  char- 
acteristic of  the  upper  part  The  high  lands  separating  the 
main  streams  have  a  brown-loam  soil  resting  upon  this  red 
loam  as  subsoiL     Its  timber  is  a  mixture  of  the  various  spe-^ 

*Azi  analysis  of  a  red  upland  soil  from  near  Pratt's  Ferry,  has  been  given 
in  the  preceding  section  in  eoainectioB  with  the  agrionltoral  description  of 
the  Coosa  Valley  Kegion. 
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cies  of  upland  oaks,  and  as  the  top  soil  becomes  more  sandy 
the  long-leaf  pine  associates  itself  with  these,  and  the  tran- 
sition into  the  long-leaf  pine  woods  takes  place  by  gradual 
stages.  Wherever  the  soil  is  very  sandy  or  pebbly,  and  the 
subsoil  light,  the  long-leaf  pine  is  the  prevailing  growth. 

Agriculturally,  Bibb  county  shares  the  characteristics  of 
the  valley  region  and  those  of  the  pine  hills  and  brown-loam 
uplands,  the  greater  part  of  the  cotton  crop  being  raised 
upon  the  brown-loam  soils.  The  subjoined  report  does  not 
refer  to  any  of  the  brown-loam  or  sandy  soils,  and  for  de- 
scriptions reference  must  be  made  to  the  descriptions  under 
Perry,  Hale,  and  Tuscaloosa  counties,  where  entirely  similsur 
soils  prevail 

ABSTBMn:  OF  THS  BEPOBT  OF  J.    B^    HANSBEBQEB,    OF  TIOmJB. 

(  This  report  refers  to  ike  rcgrion  of  Six-Afile  Greek,  a  tribuiary  of  (he  (hk(d)a  river. ) 

The  two-principal  Boil>varieties  described  are  the  red-day  loam  lands  azxi 
the  gray  sandy  lands,  which  make  about  equal  proportions  of  the  region  un- 
der consideration.  The  timber  is  composed  of  oak,  hickory,  walnut,  and 
poplar  on  the  red  lands,  and  chiefly  long-leaf  pine  on  the  other.  The  top 
soil  of  the  red  lands  is  a  clay  loam  of  a  red  to  brown  color,  from  two  to  tea 
inches  in  thickness,  resting  upon  a  subsoil  which  is  of  heavier  quality  and 
of  deeper  red  cc^or.  This  subsoil  often  becomes  hard  and  almost  imper-- 
vious.  The  top  soil  of  the  gray  lands  is  of  lighter  color  and  more  or  less 
sandy,  and  its  subsoil  is  of  a  yellowish  color,  somewhat  sandy  also,  and  sel-* 
dom  becoming  hard  and  "panny." 

The  cultivation  of  the  land  is  easy  in  dry  weather,  but  somewhat  difK^ 
cult  in  wet  seasons.  The  chief  crops  are  cotton,  com,  wheat,  oats,  rye, 
barley,  and  sweet  potatoes.  The  red  lands  are  adapted  to  com,  cotton,  and 
wheat;  the  gray  lands  to  cotton  and  potatoes^  About  one-third  of  the  land 
is  planted  in  cotton,  which  grows  to  the  average  height  of  three  feet. 
About  one-third  of  the  land  originaUy  cultivated  is  now  turned  out,  and 
some  portions  of  this  land,  when  taken  into  cultivation  again,  produce  well, 
but  other  portions  are  worthless.  The  washings  of  the  riopes  is  being 
checked  to  a  considerable  extent  by  hillside  ditching, 

PERRY. 

(See  "Central  Prairie  region.") 

CHILTON. 

Population:  10,793.— White,  8,651;  colored,  2,142L 
Area :  700  square  miles. — Woodland,  all.     Four  hundred 
square  miles  of  Gravelly  Hills  with  Long-leaf   Pine ;  220 
square   miles  Metamorphic   slate  region ;  80  square   miles 
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Yalley  lands,  Silurian,  etc.  (Part  of  the  last  two  divisions 
are  also  covered  with  Drift  and  partake  of  the  characters 
of  the  Gravelly  Pine-Hills.) 

Tilled  land:  40,676  acres. — Area  planted  in  cotton,  11,558 
acres;  in  corn,  18,185  acres;  in  oats,  2,255  acres;  in  wheat, 
4,507  acres ;  in  rye,  60  acres ;  in  sweet  potatoes,  356  acres. 

Cotton  production :  3,534  bales  ;  average  cotton  product 
per  acre,  0.31  bale,  441  pounds  seed  cotton,  or  147  pounds 
cotton  lint. 

The  eastern  part  of  Chilton  county  is  formed  by  the  crys- 
talline rocks,  the  western  part  by  the  strata  of  the  Drift  form- 
ation, and  at  the  line  of  separation  of  the  two,  which  is 
approximately  along  the  line  of  the  North  and  South  Ala- 
bama railroad,  there  is  a  high  ridge  of  the  Drift  which 
forms  the  water-shed  between  the  Coosa  and  the  Alabama 
rivers.  In  many  places  this  water-shed  is  300  feet  above 
the  immediately  adjacent  streams.  The  course  of  the  Coosa 
river,  which  forms  the  eastern  boundary  of  Chilton,  is  nearly 
parallel  with  this  ridge. 

In  addition  to  the  above-named  formations,  there  appear 
in  the  upper  part  of  the  .county  certain  Silurian  strata, 
which,  however,  are,  as  a  rule,  more  or  less  covered  with 
ihe  beds  of  Drift,  and  therefore  not  solely  concerned  in  the 
formation  of  the  soils.  Near  Verbena,  in  the  belt  of  crys- 
talline rocks,  there  is  an  occurrence  of  hornblendic  rocks 
which  yield  red  and  brown  soils,  and  south  of  these  are 
chiefly  mica  slates,  yielding  sandy  gray  soils,  with  much 
long-leaf  pine  associated  with  the  oak  growth.  Northward 
from  Verbena  the  gray  soils  prevail,  and  the  long-leaf  pine 
is  nearly  always  present  among  the  trees.  Immediately 
north  of  the  belt  of  red-colored  soils  mentioned  as  occurring 
near  Verbena  there  is  an  area  formed  by  a  much-decayed 
mica  slate  of  purplish  tinge  which  yields  an  extremely  sterile 
soil,  upon  which  .the  chief  growth  is  stunted  long-leaf  pines 
and  black-jack  oaks.  In  this  region  the  surface  is  much 
broken.  These  slates  are  traversed  by  veins  holding  large 
masses  of  mica,  which  may  some  day  be  profitably  worked. 
Northward  from  this  the  rocks  are  mostly  siliceous  and  clay 
slates,  with  gray  soils ;  long-leaf  pine  timber  prevails,  and 
the  surface  in  places  is  exceedingly  broken.     The  highest 
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land  in  the  county  is  probably  to  be  found  in  this  region. 
Of  the  specific  characters  of  the  red  and  gray  soils  here 
occurring  little  need  be  said,  since  similar  soils  have  been 
mentioned  under  all  the  counties  in  which  the  crystalline 
rocks  are  more  wi  dely  distributed. 

The  western  part  of  the  county  formed  of  the  strtfta  of 
the  Drift  presents  the  usual  variety  which  characterizes 
that  formation  everywhere.  These  soils  vary  from  the  rich 
red  and  brown  loams  of  the  oak  and  hickory  uplands  to  the 
gray  sandy  soils  of  the  pine  woods. 

The  water-shed  mentioned  as  lying  on  the  eastern  border 
of  the  Drift  area  is  in  general  a  high  table-land  with  gray 
sandy  soil  and  a  splendid  growth  of  long-leaf  pine  timber, 
supplying  some  of  the  largest  saw-mills  in  the  State,  located 
along  the  line  of  the  North  and  South  Alabama  railroad. 
This  pine  region  extends  southward  into  Autauga  and 
Elmore  counties,  and  analyses  of  several  typical  soils  of 
these  pine  forests  in  the  former  county  have  been  given  on 
page  247. 

Westward  in  the  drainage  area  of  Mulberry  creek  and  of 
the  other  small  streams  of  the  county  brown-loam  soils  of 
very  good  character  are  found  and  are  in  cultivation.  This 
part  of  the  county  also  is  much  more  densely  populated  and 
is  of  much  more  importance,  agriculturally,  than  the  east- 
em,  where  the  pine  timber  and  the  mineral  resources  are 
the  chief  interests. 

The  agricultural  capabilities  of  Chilton  county  are  quite 
similar  to  those  of  Autauga  on  the  one  hand,  and  of  Coosa 
on  the  other. 

Cotton  is  hauled  to  the  stations  on  the  North  and  South 
Alabama  and  Selma,  Bome,  and  Dalton  railroads,  and  there 
sold  to  merchants,  who  ship  it  thence  to  the  various 
markets. 

AUTAUGA. 

Population :  13,108.— White,  4,397 ;  colored,  8,711. 

Area:  660  square  miles. — ^Woodland,  alL  Gravelly  Hills, 
with  Long-leaf  Pine,  660  square  miles ;  Calcareous  lands, 
].00  square  miles. 

TUled  land :  81,388  i^crQs.— Area  plantecl  in  cotton,  30,474 
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acres ;  in  corn,  20,417  acres  ;  in  oats,  2,153  acres ;  in  wheat, 
700  acres ;  in  rye,  63  acres ;  in  rice,  43  acres ;  in  sugar-cane, 
22  acres ;  in  sweet  potatoes,  540  acres. 

Cotton  prodtictian :  7,944  bales;  average  cotton  product 
per  acre,  0.26  bale,  372  pounds  seed-cotton,  or  124  pounds 
cotton  lint. 

Autauga  county  is  one  of  the  counties  situated  upon  the 
great  pebble  bed  which  covers  and  hides  from  view  the  line 
of  contact  of  the  older  crystalline  or  metamorphic  rocks  and 
the  newer  Cretaceous,  and,  as  might  be  expected  from  this 
circumstance,  its  upland  soils  are  almost  exclusively  derived 
from  these  drifted  materials. 

Thcf  northern  two-thirds  of  the  county,  viz :  townships  18, 
19,  and  all  of  20  which  lies  within  the  county,  are  piny- 
woods  land,  hilly  and  timbered  with  long-leaf  pine,  and 
often  with  no  other  tree  except  the  black-jack  oak.  In  many 
places,  especially  north  of  Kingston,  even  undergrowth  of 
shrubs  is  wanting,  but  grasses  and  leguminous  plants 
flourish  and  afford  excellent  pasturage.  The  soil  is  coarse 
to  fine-sandy  and  often  gravelly,  and  the  red  or  yellow  loam 
is  almost  entirely  wanting,  except  in  the  subsoil,  often  at 
considerable  depth  from  the  surface.  In  these  lands  only 
the  hollows  and  creek  flats  are  worth  cultivating,  and  per- 
haps not  more  than  one  acre  in  thirty  is,  or  ever  has  been, 
cleared  up  and  in  cultivation. 

Coming  southward,  there  is,  as  a  rule,  an  improvement  in 
the  land,  and  pine  land  with  red  clay  or  clayey  loam  subsoil 
makes  up  a  good  part  of  townships  17  and  18.  Some  of 
these  soils  have  a  sandy  subsoil;  that  is,  the  loam  lies 
deeper  below  the  surface.  Nearly  all  the  pine  lands  with 
clay  subsoil  have  been  cleared  up,  not  because  they  are 
better  in  the  virgin  state  than  the  soils  with  sandy  subsoil, 
but  because  they  lie  better,  are  more  level,  and  consequently 
last  longer.  As  to  productiveness  they  are  about  equal,  the 
fresh  land  yielding  about  400  pounds  of  seed-cotton  to  the 
acre.  About  one-fifth  of  township  17  is  table-land,  level, 
and  having  an  average  elevation  above  the  water-courses  of 
225  or  250  feet.  The  rest  of  the  township  is  made  up  of  the 
steep  hillsides  which  border  these  table-lands  and  the  creek 
hummocks,  which  are  very  much  like  the  river  hummocks. 
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From  the  piny  woods  of  the  upper  townships  two  strips  of 
pine  land  run  down  into  this  township  (17) :  the  one,  on  the 
borders  of  Autauga  creek,  to  the  river ;  the  other,  on  White- 
water creek,  to  within  two  miles  of  the  river. 

The  table-lands  have  a  natural  growth  consisting  of  short- 
leaf  pine,  red,  Spanish,  black,  and  post  oaks,  hickory,  dog- 
wood, black  gum,  etc.  These  have  a  clay  foundation,  and 
will  yield,  when  fresh,  from  1,050  to  1,200  pounds  of  seed  - 
cotton  to  the  acre.  The  same  is  true  of  the  hillsides,  which 
are  good  farming  lands  when  level  enough  to  plow  and  can 
be  protected  from  washings. 

There  are  two  outcroppings  of  the  calcareous  rocks  of  the 
Cretaceous  formation  in  the  county,  viz:  one,  about  five 
miles  long,  lying  between  Nolan's  and  Bear  creeks,  in  town- 
ship 17,  on  the  plantation  of  General  Fair ;  the  other  near 
the  river  below  the  Dutch  Bend.  Taken  together,  the  area  of 
these  Cretaceous  or  prairie  tracts  is  small,  only  about  ten 
sections.  All  of  this  kind  of  land  that  is  level  enough  to 
plow  has  been  cleared  up,  and  it  is  equal  to,  or  perhaps 
better,  than  any  land  in  the  county,  yielding,  when  fresh, 
from  1,200  to  1,500  pounds  of  seed-cotton  to  the  acre. 

Nearly  all  of  township  16  in  this  county  is  second-bottom 
or  river-hummock  land,  and  most  of  it  is  in  cultivation.  In 
this  township  also  are  the  first  bottoms  of  the  Alabama 
river,  which  are  very  rich  and  productive  ;  but  being  liable 
to  overflow  in  the  spring,  are  devoted  almost  entirely  to 
corn,  the  yield  of  which  is  from  forty  to  fifty  bushels  to  the 
acre.  An  analysis  of  a  specimen  of  river-bottom  soil  from 
this  county  has  been  given  on  page  249.  The  hummocks 
and  the  table-lands  are  about  equally  productive,  giving,  as 
above  stated,  from  1,000  to  1,200  pounds  of  seed-cotton. 

For  many  of  the  above-named  facts  I  am  indebted  to  Dr. 
8.  P.  Smith,  of  Prattville. 

The  southern  boundary  of  Autauga  county  is  made  by  the 
Alabama  river,  and  the  sandy  loams  of  the  second-bottoms 
of  this  river  and  of  the  streams  that  flow  into  it  have  pro- 
duced the  great  proportion  of  the  cotton  crop.  The  calca- 
reous lands  in  the  southwestern  part  of  the  county,  while  of 
limited  extent,  are  very  superior  cotton  lands.  The  red  or 
brown-loam  table-land&i  also  furnish  fine  plantations,  but 
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much  of  this  land  is  badly  worn,  although  with  proper  care, 
susceptible  of  almost  unlimited  improvemeni 

ABSTSACT  OF  THE  REPORT  07  DB.    C.    M.    HOWARD,    OF  MULBERBT. 

(  The  region  reported  upon  is  in  tovmship  17,  range  13,  in  the  drainage  areas  <^ 
Beaver  and  Ivy  creeks,  and  embraces  the  bottom  lands  of  those  streams,  and 
also  the  hiUy  and  table4ands  of  the  same  drainage  area,) 

The  soils  vazy  from  tolerably  stiff  to  light  sandy  clay  loams,  and  include 
also  the  creek  bottoms.  The  most  important  are  the  red  land  (loam  soil), 
occupying  about  one-half  to  three-fourths  of  the  region  described.  The 
timber  consists  of  post,  white,  and  red  oaks,  hickory,  short-leaf  pine,  chest- 
nut, dogwood,  and  sassafras.  The  thickness  of  the  red  soil  is  from  one  to 
four  inches,  the  subsoil  generally  heavier,  a  close  clay,  often  plastic,  and 
containing  occasionally  pebbles.  Beneath  the  subsoil  are  either  sand,  peb- 
bles, or  clay  at  varying  depths.  Alternating  with  the  loam  soils  above 
named,  and  forming  perhaps  a  fourth  of  the  area  under  discussion,  are  the 
sandy  lands  with  timber  of  long-leaf  pine  and  black-jack  oaks,  and  occa- 
sionally other  species  of  oak.  This  is  a  much  lighter  soil,  more  sandy,  and 
of  gray  to  brown  colors  and  from  one  to  three  inches  in  thickness,  having  a 
close  yellow  clay,  more  or  less  mixed  with  sand  as  subsoil.  This  subsoil 
also  often  holds,  locally,  beds  of  pebbles,  and  rests  on  sand  and  gravel,  and 
in  places  on  lime-rock,  at  varying  depths.  The  bottom  soils  make  from 
one-third  to  one-fifth  of  the  area,  and  have  a  growth  of  oaks,  poplar,  beech, 
gum,  iron- wood,  etc.  The  soils  are  light,  fine  loams,  often  heavy,  of  gray 
brown  to  blackish  colors,  and  from  three  to  eight  inches  in  thickness.  The 
subsoil,  as  a  rule,  is  lighter  than  the  surface  soil,  often  containing  pebbles, 
and  is  underlaid  with  sand  and  gravel. 

Land  is  easily  tilled  in  wet  and  dry  seasons.  The  chief  crops  are  cotton, 
eom,  oats,  and  potatoes,  the  soil  being  well  suited  to  aU.  Two-thirds  of  the 
tilled  land  is  planted  in  cotton,  which  grows  from  two  to  five  feet  high — the 
higher  the  better  for  production .  After  twenty  years'  rest  for  turned  out 
land  it  will  produce  an  average  crop  for  two  or  three  years.  The  soil  on 
slopes  is  often  much  damaged  by  washings,  and  no  efforts  have  been  made 
to  prevent  the  injury. 

ELMORE. 

Population:  17,502.— White,  8,747 ;  colored,  8,755. 

Area :  630  square  miles. — ^Woodland,  all.  Gravelly  Hills 
with  Long-leaf  Pine,  230  square  miles ;  Crystalline  or  Met- 
amorphic  area,  400  square  miles.  Of  the  last  named  area 
175  square  miles  are  also  covered  with  Drift,  making  in  all 
405  square  miles  in  which  the  Drift  soils  prevail. 

Tilled  land :  73,897  acres. — ^Area  planted  in  cotton,  31,045 
acres ;  in  corn,  20,000  acres ;  in  oats,  5,153  acres ;  in  wheat, 
3,883  acres ;  in  rye,  27  acres ;  in  rice,  5  acres ;  in  tobacco,  12 
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acres ;  in  sugar-cane,  16  acres ;  in  sweet  potatoes,  642  acres. 

Cotton  production:  9,771  bales;  average  cotton  product 
per  acre,  0.31  bale,  441  pounds  seed-cotton,  or  147  pounds 
cotton  lint 

Elmore  county,  like  Lee,  embraces  the  line  of  junction  of 
the  older  crystalline  rocks  and  the  Cretaceous,  but  this  line 
of  contact  is,  as  usual,  hidden  by  the  great  accumulation  of 
pebbles  and  sand  of  the  Post-Tertiary.  None  of  the  Cre- 
taceous beds,  so  far  as  yet  known,  come  to  the  surface,  and 
the  soils  are  made  exclusively  of  the  disintegrated  metamor- 
phic  rocks  or  the  overlying  Drift  loams.  The  crystalline 
rocks  form  the  county  north  of  the  latitude  of  Wetumpka, 
and  in  this  area  are  the  usual  red  and  gray  soils  elsewhere 
described  as  derived  from  the  gneisses  which  constitute  the 
greater  part  of  the  strata. 

The  gray  lands  predominate  greatly  in  Elmore  county,  and 
are  derived  either  from  gneisses  or  from  mica  slates.  Their 
fertility  varies  on  this  account  between  wide  limits,  as  the 
mica  slates,  as  a  rule,  yield  soils  of  no  great  value,  while 
some  of  the  gneissic  soils  are  of  excellent  quality.  From 
eight  or  ten  miles  north  of  Wetumpka,  southward,  the  Strati- 
fied Drift  covers  the  country  rocks  everywhere,  except 
where  the  drainage  has  cut  through  .to  the  underlying  beds. 

The  Coosa  river  above  Wetumpka  has  rather  narrow  bot- 
tom lands,  but  beyond  the  bottoms,  and  of  two  or  three  miles 
width,  is  a  tolerably  level  plain  with  sandy  soil  (occasionally 
mingled  with  pebbles),  and  timbered  with  long-leaf  pina 
West  of  the  river,  in  the  latitude  of  Wetumpka,  the  country 
is  an  almost  perfectly  level  plain  to  the  Autauga  county  line, 
with  an  occasional  slight  elevation  caused  by  an  accumula- 
tion of  pebbles.  Upon  this  plain  the  soil  is  sandy  and  the 
subsoil  rather  stiff,  so  that  the  roads  are  always  firm  and 
hard,  notwithstanding  the  sands.  The  timber  is  one  un- 
broken forest  of  long-leaf  pines,  with  very  little  shrubby 
undergrowth,  but  with  a  great  variety  of  herbaceous  plants, 
with  showy  flowers,  especially  in  the  moist  depressions. 
Along  the  Tallapoosa,  and  in  the  fork  of  the  Coosa  and  Tal- 
lapoosa rivers,  there  are  tracts  of  flrst-class  bottom  lands, 
which  have  for  many  years  yielded  heavy  crops  of  cotton. 

The  higher  bottom  lands  above  overflow,  and  the  second 
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bottoms  of  the  two  rivers  that  form  the  soutbem  and  west- 
em  boundaries  of  Elmore,  are  perb;Eips  the  best  cotton  lands 
in  the  county,  but  some  of  the  brown-loam  table-lands  and 
of  the  better  quality  of  gneissic  soils,  yield  excellent  crops. 
Shipments  are  made  either  by  rail  or  by  boat  on  the  Ooosa. 

MONTQOMEBT. 

(See  "Central  Prairie  region.") 

TALLAPOOSA. 

(See  "Metamorphic  region.") 

B£AC0N. 

(See  "Central  Prairie  region.") 
(See  "  Metamorphic  region.") 

RUSSELL. 

(See  "Central  Prairie  region.") 


THE  CENTRAL  PRAIBIE  REGION. 

This  division  comprises  the  whole  or  part  of  the  follow- 
ing counties:  Pickens,*  Sumter,  Greene,  Hale,  Marengo, 
Perry,  Dallas,  Wilcox,*  B^utler,*  Lowndes,  Autauga,*  Mont- 
gomery, Crenshaw,*  Pike,*  Bullock,  Macon,  Russell,  and 
Barbour. 

PIOKENS. 

(See  "Gravelly  Pine  Hills  region.") 

SUMTEB. 

Population :  28,728.— White,  6,451 ;  colored,  22,277. 

Area :  1,000  square  miles. — ^Woodland*,  all,  except  a  few 
isolated  patches  of  open  prairie,  the  extent  of  which  can- 
not be  given  with  accuracy,  but  is  about  35  to  40  square 
miles ;  Ceptral  Prairie  region,  575  square  miles ;  Post-oak 
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Platwoods,  175  square  miles;  oak  and  Hickory  Uplands 
with  Long-leaf  Pine,  250  square  miles. 

Tilled  land:  172,100  acres. — ^Area  planted  in  cotton,  80,662 
acres;  in  corn,  51,402  acres;  in  oats,  2,706  acres;  in  wheat, 
24  acres ;  in  rye,  162  acres  ;  in  sugar-cane,  42  acres ;  in  to- 
bacco, 13  acres ;  in  sweet  potatoes,  1,056  acres. 

Cotton  production :  22,211  bales ;  average  cotton  product 
per  acre,  0.28  bale,  399  pounds  seed-cotton,  or  133  pounds 
cotton  lint. 

A  line  running  northwest  and  southeast  through  Living- 
ston would  mark  approximately  the  limit  of  the  prairies 
which  form  the  upper  part  of  Sumter  county  down  to  that 
line.  This  part  of  the  county  has  an  average  elevation  of 
about  150  feet  above  tide,  and  is  underlaid  throughout  with 
the  Botten  Limestone  of  the  Cretaceous  formation.  This 
material  is  directly  concerned  in  the  formation  of  a  consid- 
erable proportion  of  the  soils,  which  are  in  some  cases  little 
more  than  the  disintegrated  limestone  mixed  with  organic 
matter.  Where  this  rock  forms  the  surface  the  country  is 
gently  undulating,  and  the  diflferences  in  level  are  very 
slight  Interspersed,  however,  throughout  this  whole  cane- 
brake  region  are  ridges  and  hills  capped  with  sand  and  peb- 
bles of  the  Stratified  Drift  formation.  These  ridges  are 
occasionally  elevated  150  feet  and  more  above  the  surround- 
ing country  and  250  feet  above  the  river.  Their  distribu- 
tion, stucture,  and  other  circumstances  point  to  the  conclu- 
sion that  they  are  the  remnants  of  a  once  universal  cover- 
ing of  Drift.  Where  this  formation  is  at  the  surface  the 
soils  are  sandy  loams  of  the  usual  Drift  type.  These  loams, 
in  mingling  with  the  disintegrated  limestone,  give  rise  to  a 
class  of  soils  known  as  post-oak  or  prairie  soils.  As  will 
be  seen  in  the  abstract  of  Dr.  Webb's  report,  there  are  all 
gradations  between  the  sandy  loams  and  the  black-prairie 
soils.  The  open  or  bald  prairie  spots  form  only  a  small  per- 
centage of  the  whole  area  formed  by  the  Cretaceous  lime- 
stone (less  than  one-tenth.) 

Southwest  of  the  line  above  alluded  to,  and  occupying  a 
belt  varying  in  width  from  five  to  eight  miles,  are  the  so- 
called  Flatwoods  or  Post-oak  Flatwoods.  This  division 
shares  with  the  prairies  their  gently  undulating  surface  dnd 
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elevation  above  tide.  It  rests,  however,  upon  a  bluish, 
tenacious  clay  of  the  lowest  Tertiary  formation.  Like  the 
prairies,  this  belt  is  covered  in  spots  with  the  sands  and 
other  material  of  the  Drift,  and  the  varieties  of  soils  thus 
produced  by  intermixture  are  quite  numerous.  Beyond  the 
Matwoods,  in  the  southwestern  part  of  the  county,  the  sandy 
and  clayey  strata  of  the  lignitic  group  of  the  Tertiary  are, 
as  a  rule,  hidden  from  view  by  the  overlying  beds  of  sand 
and  pebbles  and  red  loam  of  a  later  formation.  This  por^ 
tion  of  the  county  presents  the  usual  characters  of  the  Drift/ 
regions  so  often  previously  described.  The  high,  level 
table-lands  which  occupy  the  main  water-sheds  have  a 
sandy^loam  soil  and  red-loam  subsoil  resting  upon  sand  and 
pebbles,  and  these  in  turn  overlie  the  laminated  clays  and 
other  beds  of  the  lignitic  group.  Sometimes  the  surface  is 
made  up  of  deep  beds  of  sand,  as  is  the  case  near  Gaston. 
The  growth  upon  these  sandy  tracts  consists  mostly  of  long- 
leaf  pine  and  black-jack  oak.  Beds  of  lignite  are  exposed 
in  many  places  throughout  this  section,  and  one  of  these,  in 
a  cut  along  the  Alabama  Great  Southern  railroad,  has  been 
on  fire  for  many  years.  As  yet  this  lignite  has  not  been 
profitably  used  as  a  fuel 

The  agricultural  relations  of  Sumter  county  are  similar 
to  the  adjoining  counties  of  Mississipi  and  Alabama,  which 
are  situated  in  the  same  belt,  which  is  pre-eminently  the 
cotton  belt  of  the  State.  While  the  soils  of  this  belt  are, 
perhaps,  in  the  elements  of  plant-food  not  much  superior  to 
those  of  other  divisions,  they  are  rendered  more  thrifty  by 
the  usually  notably  large  percentage  of  lime. 

ABSTRACT  OF  THE  BBPOBT  OF  DB.    B.    D.    WKBB,    OF  lilTIIlGSTON. 

( This  report  r^ers  to  the  bottom  lands  of  Sucamatchee  river,  a  tributary  of  the 
Tombigbee,  and  to  the  prairies  and  uplawls  drained  by  the  same. ) 

The  three  soils  described  are:  the  prairies  or  black  lands,  the  upland  and 
allnvial  (creek  bottom)  sandy  soils,  and  lastly,  the  post-oak  flatwoods. 

The  basis  of  the  first  is  the  Cretaceous  limestone,  that  of  the  last  a  dense, 
firm,  blackish-blue  clay,  and  that  of  the  sandy  uplands  the  Drift  or  Orange 
Sand  overlying  the  two  former.  The  region  about  Livingston  is  a  spotted 
one,  having,  in  addition  to  the  three  primary  soils  above  mentioned,  quite  a 
Tariety  of  mixed  soils,  such  as  sandy  flatwoods,  prairie  flatwoods,  sandy 
prairie,  prairie  loam,  etc.  There  is  very  little  bottom  land  on  the  Tombig^ 
bee  in  this  section. 
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The  black  prairie  soil  forms  two-thirds  of  the  Unds  in  township  19| 
ranges  1,  2,  3,  and  4  westj  and  extends  northwestward  to  Mississippi,  and 
in  the  other  direction,  through  Marengo,  Greene,  Hale,  Perry,  Dallas,  and 
Montgonlery,  to  Maoon  coanty.  The  timber  is  a  mixture  of  post,  red,  and 
white  oaks,  hickory,  ash,  walnat,  and  cedar.  The  soil  is  black,  pntty-like 
jlndrie,  with  no  subsoil,  properly  spenking,  as  the  soil  rests  direcUy  upon 
the  underlying  limestone,  from  which  it  has  been  derived.  Its  thickness  is 
quite  variable  (from  three  to  five  feet,  sometimes  ten  to  twelve.)  This  soil 
id  easily  tilled  when  dry,  but  difficult  when  wet. 

The  sandy  uplands  make  up  one-sixth  of  the  I'egion  in  question,  and  are 
widely  distributed.  The  prevailing  timber  is  chestnut,  blaek^jaok,  red,  and 
white  oaks,  hickory,  black  and  sweet  gums,  long-leaf  pines,  and  occasionally 
poplar.  The  soil  is  a  sandy  loam  of  brown  to  yellowish  colors,  with  an  aver-i 
age  thickness  of  one  foot  to  the  subsoil,  which  is  a  red-clay  l<jam,  contain^ 
Ing  occasionally  rounded  pebbles  of  quartz. 

The  post-oak  flatwoods  form  one-sixth  of  the  region  described,  and  extend 
northwestward  to  Mississippi  and  southeastward  nearly  to  the  Alabama 
river,  in  upper  Wilcox  county.  The  natural  growth  is  post  oak,  pine,  and 
hickory.  The  soil  is  Usually  a  putty-like  clay  of  a  Infown  color,  often  10  to 
15  feet  thick  and  without  a  distinct  subsoil,  and  is  underlaid  below  the 
depth  of  10  or  15  feet  with  a  stiff  black  clay  impervious  to  water.  From  its 
liature  this  soil  is  difficult  of  cultivation,  late,  cold,  and  badly  drained. 

Of  these  sdils  the  prairies  are  about  equally  well  adapted  to  corn  and  cot- 
ton, the  open  prairies,  pei'hapa,  being  best  for  com.  The  other  two  soils 
are  best  suited  to  cotton,  and  this  is  almost  the  only  crop  on  the  flatwoods. 
On  the  prairies  the  stalk  attains  the  height  of  three  to  seven  feet,  being 
most  productive  at  five  feet.  On  the  other  soils  the  best  height  is  about 
three  feet.  One-third  of  the  uplands  formerly  in  cultivation  now  lie  turned 
out.  Of  the  other  lands,  very  little  has  been  abandoned,  and  of  the  flat- 
woods,  more  is  in  cultivation  now  than  ever  before.  In  all  cases  where  again 
taken  into  cultivation  the  land  produces  well.  In  the  prairies  and  uplands 
there  is  some  injury  from  washings,  and  the  valleys  suffer  to  a  slight  extent ; 
in  the  flatwoods,  on  account  of  their  level  nature,  there  is  no  iniury  from 
this  cause.  ^iDeide  ditching  has  been  practiced  to  a  limited  degree,  and 
with  good  success  where  properly  done. 

GREEN£« 

Population :  21,931.— White,  3,765 ;  colored,  18,166. 

Area:  520  square  miles.— Woodland,  all,  except  a  few 
small  patches  of  open  prairie,  aggregating  perhaps  25  square 
miles ;  prairie  region,  395  square  miles ;  Gravelly  Hills,  with 
Long-leaf  Pine,  125  square  miles. 

Tilled  land:  119,426  acres.— Area  planted  in  cotton,  63,643 
acres;  in  corn,  31,826  acres;  in  oats^  2,163  acres;  in  wheat, 
214  acres ;  in  rye,  25  acres ;  in  sugar-cane,  25  acres ;  in  to- 
baccOj  41  acres ;  in  sweet  potatoes,  705  acres. 

Cotton  production:   15,8ili  bales ;  ayeri^e  cotton  product 
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per  acre,  0.25  bale,  357  pounds  seed-cotton,  or  119  pounds 
cotton  lint. 

Greene  county  occupies  a  position  with  reference  to  the 
geological  formations  similar  to  that  of  Perry  and  Hale. 
In  the  northern  part  is  the  belt  of  Drift,  of  which  mention 
has  frequently  been  made,  and  in  the  southern,  the  prairie 
tegion  underlaid  with  the  Rotten  Limestone.  The  Warrior 
river  makes  its  eastern  and  the  Tombigbee  its  western 
boundary.  The  highest  land  in  the  county  is  situated  in 
the  northeastern  part,  within  the  Drift  area,  where  the  main 
i«^ater-sheds  are  probably  some  350  or  400  feet  above  the 
river-leveL  The  average  elevation  of  the  prairies  may  be 
given  at  about  170  feet  above  tide,  and  the  line  between  the 
Drift  belt  and  the  prairies  runs  northwest  and  southeast 
through  or  near  Eutaw,  the  county-seat.  Northeast  of  this 
line,  the  country  is  broken  and  hilly ;  southwest,  only  gently 
undulating,  with  here  and  there  a  ridge  or  hill  capped  with 
the  sands  of  the  Drift,  the  relics  of  a  covering  which  once 
probably  was  spread  over  the  whole  prairie  region. 

The  bottom  lands  at  the  Warrior  river,  as  far  as  Eutaw, 
are  about  one  mile  in  width,  and  ate  good  farming  lands, 
but  are  liable  to  overflow.  From  this  bottom  land,  there  is 
a  rise  of  seventy-five  or  eighty  feet  to  a  terrace  or  plain 
(second  bottom  or  hummock),  often  five  or  six  miles  wide, 
with  brown-loam  soil  and  red  clayey-loam  subsoil,  and  fronl 
this  there  is  an  ascent  to  the  table-lands,  sometimes  rather 
abrupt,  but  more  often  in  several  offsets.  The  soil  and  sub- 
soil of  the  table-lands  do  not  differ  very  materially  from 
those  of  the  terrace  below,  except  that  the  lower  plain  is 
often  more  sandy  than  the  table-land.  Below  the  red  loam, 
which  forms  the  subsoil  of  both,  are  beds  of  sand  and  peb* 
bles.  The  hills  which  border  the  table-lands  have  this  red 
loam  often  at  the  surface,  and  the  underlying  pebbles  also 
are  frequently  exposed  by  the  removal  of  the  loam.  Red 
clay  and  gravelly  hills  are  numerous  and  characteristic 
throughout  the  whole  length  of  this  Drift  belt. 

The  prairie  region  in  Greene  county  has  the  features 
which  have  been  described  somewhat  in  detail  under  Hale 
and  Sumter  counties.  In  the  lower  part  of  this  county,  in 
what  is  known  as  the  "F^ork,"  the  lands  are  very  much  like 
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those  about  Livingston,  on  the  other  side  of  the  Tombigbee, 
and  consist  of  calcareous  or  prairie  lands,  alternating  with 
sandy  ridges,  sometimes  capped  with  pebbles.  This  part  of 
the  county  has  always  been  celebrated,  especially  in  ante 
helium  days,  for  its  fine  cotton  plantations. 

In  its  agricultural  features,  (Ireene  county  shows  two 
widely  different  divisions :  the  upper,  with  its  brown-loam 
soils,  and  the  lower,  with  prairie  or  calcareous  soils,  the 
greater  part  of  the  cotton  being  produced  upon  the  calca- 
reous or  prairie  lands.  No  report  has  been  received  con- 
cerning the  prairie  lands  of  Greene  county,  but  that  on  sim- 
ilar lands  in  Hale  county  will  apply  equally  well  here. 

ABSTBAOT  OF  THE  BEFOBT  OF  THOMAB  J.   PATTON,   OF  SMOXTILIiS. 

(  This  repoti  rrfera  to  the  country  drained  by  Sims'  and  Buck  creeks,  tributaries  of 

Ihe  Warrior  river.) 

Three  principal  Boil-yarieiies  are  named,  yiz:  sandy,  rolling  uplands;  sandy, 
loamy  bottoms  of  Sims'  and  Buck  creeks,  and  the  dark  sandy  loam  of  the 
"Warrior  river  bottom.  Of  these,  the  sandy  uplands  are  most  important, 
making  at  least  three^fourths  of  the  country  about  Knoxville.  The  timber 
consists  of  pine,  oaks,  hickory,  ash  and  gums.  The  soil  is  a  fine  sandy 
loam,  dark  on  the  surface  and  light  colored  underneath.  The  subsoil  is 
generally  a  red  clay,  a  little  sandy,  and  almost  imperyious  to  water,  under- 
laid with  sand  and  pebbles,  and  occasionally  a  thin  stratum  of  sand-rock  at 
varying  depths.  The  bottom  soils  above  mentioned  are  not  particularly 
described,  as  there  is  but  little  difference  between  the  uplands  and  the  bot- 
toms, except  that  the  latter  are  somewhat  more  level  and  more  productive, 
especially  for  com. 

The  land  is  easily  tilled  in  wet  and  dry  seasons.  The  chief  crops  are  cot- 
ton, com,  oats  and  potatoes,  but  the  soil  seems  best  adapted  to  cotton  and 
potatoes.  More  land  is  planted  in  cotton  than  in  all  other  crops  combined. 
The  average  height  of  growth  of  cotton  is  three  feet,  and  stimulating  ma^ 
nure  promotes  fruiting  more  than  growth.  About  one-fourth  of  the  land  is 
turned  out,  but  it  is  soon  covered  with  a  dense  growth  of  pines,  and  if  al- 
lowed to  rest,  say  twenty  years,  it  produces  well.  The  hillsides,  if  neg- 
lected, are  much  injured  by  washings,  but  the  washings  of  the  top  soil,  from 
the  slopes,  is  a  benefit  to  the  valleys. 

HAL£. 

Population:  26,553.— White,  4,903;  colored,  21,650. 

Area:  670  square  miles. — ^Woodland,  all,  except  a  few 
tracts  of  open  prairie;  Prairie  region,  345  square  miles; 
Gravelly  Hills,  with  Pine,  325  square  miles. 
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Tilled  land:  140,072  acres. — ^Area  planted  in  cotton,  69,995 
acres ;  in  com,  43,254  acres ;  in  oats,  3,671  acres ;  in  wheat, 
1,437  acres ;  in  rye,  56  acres ;  in  rice,  16  acres ;  in  tobacco^ 
16  acres ;  in  sweet  potatoes,  1,214  acres. 

Cotton  production:  18,093  bales;  average  cotton  product 
per  acre,  0.26  bale,  372  pounds  seed-cotton,  or  124  pounds 
cotton  lint 

Hale  county,  in  its  topography,  geology,  an^other  natural 
features,  bears  a  strong  resemblance  to  its  neighbor,  Perry^ 
on  one  side,  and  to  Greene  on  the  other.  Its  upper  half, 
nearly  to  the  latitude  of  Greensboro,  the  county-seat,  is 
formed  of  rolling  uplands,  which  are  so  characteristic  of 
the  Drift  belt  frequently  alluded  to.  The  lower  half,  on  the 
contrary,  is  chiefly  prairie  land,  very  slightly  undulating, 
and  very  little  elevated,  as  a  rule,  above  the  water-courses. 
In  the  uplands,  the  red  loam,  which  overlies  to  a  depth  of 
fifteen  or  twenty  feet  the  sands  and  pebbles  of  the  Drift, 
forms  all  the  most  important  soils  and  subsoils. 

The  table-lands,  and  the  better  class  of  uplands  generally, 
have  a  brown-loam  soil,  with  red  clay  subsoiL  This  brown 
loam  passes,  on  the  one  hand,  into  a  light  sandy  soil,  with 
long-leaf  pine  as  the  prevailing  growth,  and,  on  the  other, 
into  a  stiff  reddish  soil,  with  a  considerable  per  centage  of 
clay.  The  rocks  which  may  underlie  this  Drift  deposit  are 
hidden  from  view  north  of  Greensboro.  In  the  vicinity  of 
Havana,  in  the  upper  part  of  the  county,  the  pebble  and 
other  materials  of  the  Drift  are,  in  places,  cemented  to* 
gether,  by  hydrated  oxide  of  iron,  into  a  rock  of  consider- 
able hardness.  At  Havana,  this  rock  forms  cliffs  along  the 
sides  of  a  deep  ravine,  and  fragments  of  it,  often  as  large  as 
a  good-sized  cabin,  have  been  broken  off,  and  have  rolled 
down  the  glen.  Under  the  overhanging  rocks  on  the  sides 
of  the  ravine  are  growing  some  of  the  rare  ferns  of  the 
Stale,  (a) 

The  bottom  lands  of  the  Warrior  river  in  Hale  county  are 
similar  to  those  described  at  some  length  under  Tuscaloosa 

a  Among  others,  are  Camptosorus  rhizophyUua,  Link;  THchomoMa  radicanSj 
Swarts;  and  AsfH/enium  ebenoidesj  Swartz.  The  last-named  exceedingly  rare 
fern  was  discovered  in  this  locality  by  Miss  Julia  Tatwiler,  the  only  other 
known  locality  in  the  United  States  being  the  banks  of  the  Schuylkill  river. 

30 
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county,  and  are  generally  well  suited  to  corn,  but  less  so  to 
cotton.  The  average  width  on  both  sides  of  the  river  of 
these  bottom  lands  is  about  one  mile.  Above  the  bottom 
lands  is  a  level  plain  of  terrace  from  75  to  100  feet  above 
the  bottom  proper,  and  in  places  some  five  miles  wide.  The 
soil  upon  this  terrace  or  second  bottom  is  a  sandy  loam, 
which  is  extensively  cultivated,  and  which  produces  excellent 
crops,  especi^ly  of  cotton.  From  this  terrace  there  is  a 
gradual  or  abrupt  ascent  to  tiie  table-lands,  which  have  a 
brown-loam  soil  and  a  red-clay  loam  subsoil,  and  vary  from 
300  to  400  feet  above  the  river-level.  Beneath  the  red-loam 
subsoil  are  beds  of  k&nA  and  gravel,  often  of  great  thickness. 
In  ascending  the  hills  bordering  the  table-lands  these  peb- 
bles are  passed  over  along  most  of  the  roads  a  short  dis- 
tance (15  or  20  feet)  below  the  summits.  The  red-clay  sub- 
soil is  found  also  beneath  the  soil  of  the  lower  terrace  above 
spoken  of,  and  this  also  overlies  beds  of  pebbles  and  sand, 
as  is  the  case  with  the  table-lands.  This  appears  to  show 
that  the  face  of  the  country  had  already  suffered  denuda- 
tion prior  to  the  deposition  of  the  upper  portion  at  least  of 
the  drifted  materials,  and  that  the  more  important  of  the 
river  valleys  had  already  been  marked  oui  The  soils  of 
this  terrace  are,  as  a  rule,  rather  more  sandy  than  those  of 
the  higher  table-lands,  though  otherwise  the  two  have  many 
points  of  resemblance. 

The  prairie  lands  of  the  southern  part  of  the  county  are 
of  the  usual  character,  and  are  well  described  in  the  ab-* 
stract  of  Mr.  Harris'  report,  given  on  pages  467-8. 

Some  of  the  best  of  the  canebrake  lands  of  the  State  are 
situated  in  Hale  county,  and  the  uplands  and  river  lands  of 
the  nk^ithem  part  of  the  county  are  among  the  best  of  their 
class. 

ABBT&A.CT  OF  THE  BEPOBT8  OF  PB0FBS80B  HENBT  TUTWHJEB,  OF  OBKXNE  SPBINOB, 

AND  NOBFLEET  HABBIS,  OF  UlNEVILLE. 

(  The  report  refers  to  the  table4ands  and  bottom  lands  along  Five-MUe  creek,  in  the 
upper  part  of  the  county,  and  to  the  prairie  and  other  lands  lying  adjacent  to  Big 
Prairie  and  Dry  creeks,  in  the  southern  part.  Professor  TtUwHer's  report 
describes  the  upland  sotUt,  which  are  chieftij  sandy  and  red-day  soils,  the 
former  being  1)€st  adapted  to  cotton,  the  latter  to  com.  Reference  is  made  also  to 
Vie  dark  sandy  soil  of  Five- Mile  creek  and  the  Warrior  river.     The  retort  cf 
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Mr.  Harris  dMcrlhes  fAe  nuMf  impofrUird  soUs  of  the  cantbrake  region.  These 
care  the  first  and  second  bottom  lands  of  Big  Prairie  and  Dry  creeks,  and  low 
slough  lands,  tmd,  in  addiUon,  the  roUing-prairie  lands  of  black  and  brown 
colors,) 

The  most  important  are  the  sandy  and  the  red-olay  soils,  which  make 
two-thirds  of  the  land  abont  Hayana,  the  first  a  light-oolored  sandy  loam, 
the  latter  a  rather  heavy  olay  loam  of  a  brown  to  red  color.  The  natural 
growth  upon  these  consists  of  oaks,  hickory,  gum,  short-leaf  pine,  poplar, 
etc.  The  subsoil  is  a  red-clay  loam,  which,  on  cnltiration,  becomes  like  the 
surface  soil.  This  rests  upon  beds  of  sand  and  gravel,  and  in  certain  locali- 
ties upon  the  conglomerate  above  alluded  to.  Tillage  is  rather  difficult  in 
wet  seasons,  and  the  red  soil  also  is  difficult  of  tillage  in  dry  weather,  as  it 
is  disposed  to  crack.    They  are  both  naturally  well  drained. 

The  red  lands  are  somewhat  difficult  to  till  in  dry  seasons,  the  chief  crops 
being  cotton,  corn,  oals,  and  potatoes.  The  sandy  land  is  best  suited  to 
cotton ;  the  red  land  to  Corn.  About  one-half  of  the  land  is  planted  in  cot- 
ton, and  the  average  height  of  grovrth  is  three  to  four  feet.  Nearly  all  the 
turned-out  land  has  been  reclaimed  within  the  last  few  years,  and  yields 
well  for  a  short  time.  The  hiUsides  are  injured,  but  the  valleys  are  gen<- 
erally  benefited  by  washings. 

A  wet  May  is  very  injurious,  as  the  land  cannot  be  worked  and  the  crab- 
grass  gets  the  start  of  the  farmers.  Even  more  disastrous  is  excess  of  rain 
in  July  and  August,  when  the  cotton  is  fruiting  most.  When  these  months 
are  hot  and  dry,  immense  crops  of  cotton  are  always  made. 

The  three  chief  varieties  of  soil  described  by  Mr.  Harris,  are  as  follows : 
Boiling  prairie  landd  6t  black  oi  brown  colors,  which  make  about  60  per 
cent,  of  the  area  about  If^aunsdale.  This  soil,  intermixed  with  those  de^ 
scribed  below,  make  up  the  canebrake  country  for  many  miles  in  each 
direction.  The  prevailing  timber  consists  of  the  various  species  of  oaks, 
ash,  hickory,  sweet  and  sour  gums,  etc.  The  soil  is  a  dark  calcareous 
clayey  loam  fifteen  to  eighteen  inches  in  thickness,  resting  upon  a  subsoil 
of  a  grayish  or  neutral-tinted  clay,  putty-like,  but  apparently  quite  fertile, 
since,  when  thrown  up  out  of  ditches,  it  produces  a  fine  crop  the  first  year. 
This  clay  is  almost  impervious,  containing  no  pebbles  or  concretions,  and 
is  underlaid  with  a  blue  lime  rock  at  twenty  feet  depth  (Rotten  Limestone). 
In  wet  weather  cultivation  is  difficult,  but  in  dry  weather  easy,  and  grass 
and  weeds  are  then  easily  killed.  This  soil  may  be  classed  as  early  and 
warm  when  well-drained. 

The  next  soil  in  importance  is  that  of  the  rolling  prairie  lands  of  yellowish 
or  red  colors,  commonly  called  post-oak  prairies.  These  make  up  perhaps 
35  per  cent,  of  the  country  about  Faunsdale,  and  have  about  the  same  dis- 
tribution as  the  black  prairies  before  mentioned.  The  timber  is  much  the 
same  as  that  upon  the  other  land,  with  the  exception  that  the  post  oak  is 
the  most  characteristic  tree.  The  soil  is  a  clay  loam,  stiff  and  somewhat 
pntty-like  when  wet,  of  buff,  yellow,  brown,  and  mahogany  colors,  and 
more  particularly  chocolate-colored  in  places.  Its  thickness  is  from  18  to  20 
inches  before  change  of  color  to  that  of  the  subsoil,  which  is  heavier  than 
the  surface  soil,  being  a  stiff  grayish  day,  yellowish  in  places,  and  almost 
impervious.    This  subsoil  contains  no  pebbles  or  cctncretions,  and  is  under- 
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laid  with  a  blae-lime  rock,  like  the  black  boiIb  (Rotten  Lime&tone),  at  a 
depth  of  twenty  feet.  In  wet  weather  this  soil  is  difficult  to  coltivaie,  as  it 
is  very  sticky  ;  in  dry  seasons,  however,  it  crmnbles  easily  and  is  readily 
tilled,  being  early  and  warm  and  nsaally  well-drained,  as  the  surface  is 
quite  rolling. 

Lastly,  a  loose  walnut  prairie*  land  makes  up  a  flKnoU  proportion  of  the 
country  about  Fannsdale.  Th«  gvowth  is  nearly  the  same  as  that  upon  ther 
other  lands  described,  with  some  cedar  and  bladE  walnut  in  addition.  This 
soil  is  a  fine,  loose  silt  or  prairie  o€  whitish  to  gray  color,  often  three  feet  in 
thickness,  with  a  subsoil  of  a  white,  heavy,  putty-like  clay,  almost  impervi^ 
ous  to  water.  It  contains  occasionally  a  fewroonded  pebbles,  and  is  under^ 
laid,  like  the  others,  with  the  Botten  limestone.  These  lands  are  some- 
what difficult  to  cultivate  in  wet  seasons,  but  are  the  easiest  of  all  in  dry 
weather,  and  are  the  best  com  lands.  The-  soil  is  late  and  not  so  well 
drained  as  the  others.  All  these  soils  are  planted  in  corn,  cotton,  oats,  etc., 
the  first  two  being  best  suited  to  cotton,  the  latter  to*  corn.  The  post-oak 
land  is  periiaps  the  best  for  cotton,  and,  where  a  farmer  has  several  varieties 
of  soil  on  his  place,  two-thirds  of  the  post-oak  land  are  put  in  cotton.  TwO' 
thirds  of  the  open  ground  of  the  black  prairies  also  are  put  in  cotton,  but 
very  little  of  the  walnut  lands  is  ever  so  planted.  From  three  and  a  half  to 
four  feet  is  the  most  productive  height  of  stalk. 

The  post-oak  land  is  thought  to  respond  best  to  fertilizers.  At  present  all 
of  the  cleared  land  is  in  cultivation ',  formerly  a  large  proportion  (10  per 
cent.)  was  turned  out.  When  reclaimed  it  takes  usually  about  two  years  to 
conquer  the  weeds  and  grass,  and  the  lands  do  not,  therefore,  produce  a» 
well  the  first  year,  but  after  that,  lor  several  years,  the  yield  is  nearly  a» 
great  as  on  fresh  land.  All  these  lands,  where  at  all  rolling,  wash  badly  on 
the  slopes,  and  the  damage  from  this  cause  would  be  very  serious  but  for 
the  fact  that  this  is  prevented  at  once  by  hillside  ditching,  and  in  a  few  in- 
stances by  horizontalizing  also.  The  valleys  are  not  injured,  but,  on  the 
contrary,  are  much  improved  by  the  washings  from  the  higher  levels. 

MABENOO. 

Population:  30,890— White,  7,276;  colored,  23,617. 

Area:  960  square  miles. — Woodland,  all,  except  a  few 
square  miles  of  open  prairie ;  Prairie  region,  480  square 
miles ;  Oak  and  Hickory  Uplands  with  Long-leaf  Pine,  380 
square  miles ;  Post-oak  Flatwoods,  100  square  miles. 

Tilled  land:  169,097  acres. — ^Area  planted  in  cotton,  80,790 
acres ;  in  com,  43,876  acres ;  in  oats,  6,574  acres ;  in  sugar- 
cane, 43  acres ;  in  tobacco,  43  acres ;  in  rice,  26  acres ;  in 
sweet  potatoes,  1,138  acres. 

Cotton  prodiiction :  23,481  bales ;  average  cotton  product 
per  acre,  0.29  bale,  414  pounds  seed  cotton,  or  138  pounds 
eotton  lint. 

The  northern  half  of  Marengo  county  is  formed  by  the 
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Tocks  of  the  Cretaceous  formation,  and  the  southern  by 
those  of  the  Tertiary,  giving  thus  a  considerable  variety  of 
geological  features,  while  the  soils  overlying  and  more  or 
less  modified  by  these  different  formations  exhibit  corres- 
ponding varieties. 

The  Cretaceous  formation  is  represented  by  the  beds  of 
the  Botten-Limestone  group,  and  the  physical  features  and 
soils  peculiar  to  this  group  are  sufficiently  characteristic. 
The  surface  configuration  of  this  territory  is  nearly  level,  or 
at  most,  gently  undulating,  especially  where  the  Botten 
Limestone  forms  or  is  very  near  the  surface,  broken  by  ir- 
iregularly  distributed  ridges  capped  by  the  sands  and  pebbles 
of  the  Stratified  Drift.  The  soils  vary  from  the  stiff  calca- 
reous clayey  or  prairie  soils  of  the  Botten  Limestone  proper 
through  all  gradations  to  the  light  sandy  loams  of  the  super- 
ficial beds.  Where  the  Botten  Limestone  itself  forms  the 
soil,  it  is  a  heavy  clay  soil,  usually  of  a  dark  tint,  with  a 
subsoil  of  a  yellowish-green  color,  and  likewise  of  heavy 
nature.  The  color  of  the  soil  varies  from  gray  to  black,  ac- 
cording to  the  amount  of  vegetable  matter  present.  Where 
the  rock  itself  is  sufficiently  near  the  surface  the  soil  is  usu- 
ally destitute  of  trees,  and  constitutes  the  bald  prairies, 
which  are  irregularly  scattered  throughout  the  territory. 

A  second  variety  of  soil  is  known  as  the  post-oak  soil. 
This  is  a  heavy  sandy  clay  of  reddish  or  yellowish  colors, 
usually  timbered  with  a  prevailing  growth  of  post  oaks  and 
short-leaf  pine.  Analyses  of  these  several  varieties  of  soil 
are  given  under  the  regional  description.  The  sandy  ridges 
previously  mentioned  are  found  throughout  this  region,  but 
are  more  abundant  and  continuous  for  greater  distances  near 
the  southern  border  of  the  limestone  area.  The  town  of 
Dayton  is  situated  upon  such  a  ridge,  and  as  it  is  approached 
from  the  north  the  surface  becomes  more  broken,  and  the 
black  or  dark-colored  heavy  prairie  soils  of  the  Botten 
Limestone  give  way  to  a  reddish,  somewhat  sandy  soil,  with 
a  growth  of  post  oaks  and  short-leaf  pines,  beyond  a  nar-' 
row  strip  of  which  come  the  sandy  soils  of  the  ridge  proper. 

Between  Dayton  and  Linden  is  a  belt  of  hilly  land,  in 
which  a  sticky,  yellowish  clayey  soil  (Hill  Prairie)  is  quite 
common,  and  which  has  a  characteristic  growth  of  short- 
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leaf  pine,  hickory,  and  red  and  post  oaks.  The  underlying 
rock,  wherever  seen  in  this  strip  between  Dayton  and  Lin- 
den, is  a  hard  yellowish  limestone  containing  Cretaceous 
fossils.  The  whole  aspect  of  the  country,  its  soils,  timber, 
etc.,  resembles  the  Ghunnenugga  ridge  at  Union  Springs. 

South  of  the  latitude  of  Linden,  and  extending  east  and 
west  across  the  county,  is  a  belt  five  or  six  miles  wide,  of  a 
low,  gently  undulating  country  called  Flatwoods,  or  Post- 
oak  Flatwoods.  These  Flatwoods  rest  upon  a  heavy  gray- 
ish clay  filled  with  reddish  spots,  which,  in  wet  weather, 
becomes  so  tough  and  intractable  that  the  roads  through  it 
are  almost  impassable.  By  reason  of  their  unfavorable 
physical  composition  these  lands  are  comparatively  little 
cleared  and  cultivated,  though  the  analysis  of  a  specimen  of 
the  clay  from  near  Linden,  given  on  page  280,  will  show  that  it 
is  by  no  means  deficient  in  the  elements  of  a  good  soil,  except 
in  the  proportion  of  lime,-  which  is  small.  Southward  still 
of  this,  to  the  Clarke  county  line,  the  lower  beds  of  the 
Tertiary  formation,  consisting  of  dark-colored  clays  and  sands 
(with  which  are  interstratified  beds  of  lignite  and  of  shell 
marl  containing  greensand),  underlie  the  superficial  beds 
of  sand  and  loam  which  in  general  constitute  the  soil  and 
subsoil  throughout  this  entire  section.  The  lignite  beds 
are  occasionally  of  exceptional  thickness,  one  on  Landrum's 
creek  being  between  six  and  seven  feet  Of  great  import- 
ance agriculturally  are  the  beds  of  shell  marl  spoken  of. 
One  of  these  is  exposed  at  the  bluff  of  Nanafalia  landing, 
and  makes  its  appearance  at  the  surface  at  several  points 
eastward,  where  its  intermixture  with  the  surface  loam  has 
given  rise  to  a  kind  of  prairie  or  limy  soil  of  great  fertility. 
Beaver  creek  flows  along  the  foot  of  the  hills  running  par- 
allel with  these  marl  outcrops,  and  hence  the  very  superior 
quality  of  the  lowlands  which  border  ii 

Between  the  Beaver  creek  lands  and  the  Post-oak  Flat- 
woods  rise  some  of  the  highest  hills  of  the  county,  the 
Bembert  hills,  with  an  elevation  of  350  feet  or  more  above 
the  riv^r-level.  These  hills  are  covered  with  the  red-clay 
loaiQ  and  have  a  fine  oak  growth.  Where  the  Linden  road 
crosses  them  there  stand  the  handsome  residences  of  the 
planters,  who  cultivate  the  river  lands  which  they  pverlook. 
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In  Marengo  county  and  the  northern  part  of  Choctaw  the 
river  lands  are  usually  from  one-half  to  three-quarters  of  a 
mile  wide,  of  river  front  or  high  land,  with  a  fertile  sandy- 
loam  soil,  all  in  cultivation  and  occupied  by  some  fine  plant- 
ations. In  the  bends  there  is  often  a  much  greater  width 
of  this  front-land,  and  at  the  Turner  place,  above  Tuscaho- 
ma,  it  is  two  or  three  miles.  Back  of  this  high  land  is  the 
swamp,  one  to  three  miles  wide,  heavily  timbered  with  sweet 
gum,  holly,  swamp  chestnut,  oak,  elm,  scaly-bark  hickory, 
and  white  oak.  The  swamp  is  entirely  uncultivated  and 
traversed  with  sloughs,  and  the  roads  across  it,  even  in  dry 
weather,  are  far  from  good,  and  in  the  winter  are  almost  im- 
passable. This  seems  to  be  the  general  nature  of  the  river 
lands  throughout  the  region  in  which  the  lowest  Tertiary 
or  lignitic  strata  make  the  country. 

The  brown-loam  uplands  of  the  southern  half  of  the 
county  south  of  the  flatwoods  are  in  all  respects  similar  to 
those  of  other  parts  of  the  State,  and  require  no  special 
mention. 

Agriculturally,  Marengo  is  similar  to  the  adjacent  parts  of 
Dallas,  Perry,  Hale,  Sumter,  and  Greene  counties,  in  the 
prairie  region,  and  Wilcox  and  others,  in  the  Oak  and  Hick- 
ory Uplands.  The  report  of  Rev.  Mr.  Stickney  gives  all 
the  needed  details  concerning  cotton  culture  in  the  prin* 
cipal  cotton-producing  part  of  the  county,  viz :  the  cane- 
brake. 

▲B8TBACT  or  THE  BEPOBT  OF  BET.  W.  A.  8TICENST,  OF  FAXmSDAIiX. 

(  The  yplanda  desa'ibed  are  the  roUing  and  flat  lands,  with  partly  a  loose  black' 
prairie  soUf  parUy  a  mtdatto  or  post-oak  soil,- and  partly  alight  ashy-colored 
eedar-glade  stnl,  aU  lying  witJan  the  drainage  area  of  OUtonwoad  and  PowelPa 
creeks. 

The  bottoms  are  late,  and  hence,  the  yonng  plant  is  ravaged  in  its  yery 
prime  by  the  caterpillar,  and  these  pests  have  not  for  years  permitted  the 
climate  to  discriminate  between  the  uplands  and  the  bottoms.  This  region 
is  known  as  the  Canebrake.  The  creeks  are  only  drains  or  artificial  canals, 
perfectly  dry  in  summer,  except  in  holes.  The  higher  lands  yield  better  in 
wet  years  ;  the  flat  or  bottoms  best  in  dry  years.  The  three  kinds  of  soil 
most  prevalent  are  ;  First,  the  loose  blaok-prairie  soils,  level  and  roUing, 
much  of  it  lying  on  the  larger  drains  and  their  tributary  ditches,  and  in  the 
main  protected  from  injurious  overflow ;  second,  the  mulatto  or  post-oak 
stiff  soil,  mostly  upland ;  and  third,  light-gray  cedar  hummock  soil,  also 
upland.    Of  these  the  most  important  ia  the  black-prairie  soil,  which,  how- 
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ever,  oonstitates  lees  than  half  the  lands  of  the  region  under  diacnssion ; 
but  all  these  soil-varieties  are  so  intimately  associated  with  each  other  that 
in  a  few  feet  square  all  may  be  seen.  Occasionally  a  large  unbroken  body 
of  the  prairie  soil  will  be  met  with.  The  principal  trees  are  the  various  oaks, 
scaly  barky  ash,  haokbeny,  cedar,  sweet  gum,  red,  white,  and  slippery  elm, 
walnut,  hickory,  poplar,  oottonwood,  papaw,  buckeye,  persimmon,  dogwood, 
cane,  and  dwarf  palmetto.  The  physical  characters  of  the  soils  of  course 
change  with  the  soil-variety,  and  these  are  the  loose,  limy  prairie  soils,  the 
stiff,  sticky  clayey  soils,  etc.,  of  mulatto,  yellow,  blackish,  and  black  colors, 
alternating  or  mixed.  The  average  thickness  may  be  from  five  or  six  feet  to 
as  many  inches,  the  white.  Rotten  limestone  very  commonly  outcropping 
on  the  uplands.  The  subsoil  is  the  same  as  the  soil,  the  cistern  lime-rook 
underlying  all  the  Ganebrake  soil.  In  exceptional  spots  the  soil  contains 
white  rounded  pebbles  of  quartz.  The  tillage  is  not  difftcult  if  the  soil  is 
stirred  at  short  and  opportune  intervals  by  the  plow.  When  well-drained 
the  soil  is  early ;  when  ill-drained  the  bottoms  are  unproduotive. 

The  chief  crops  in  the  Ganebrake  are  cotton  and  com,  and  the  soil  seems 
to  be  about  equally  well  adapted  to  each  ;  if  any  difference,  it  is  in  favor  of 
com.  Two-thirds  of  the  cultivated  area  is,  however,  in  cotton.  The  stalk 
varies  in  height  from  two  to  four  or  five  feet,  the  latter  height  being  best  if 
the  plant  is  not  molested  by  the  worm.  When  well  worked,  and  when  over- 
taken by  a  rainy  season,  the  plant  is  inclined  to  run  to  weed,  for  which  no 
remedy  is  known.  Dirt  thrown  too  high  upon  the  stem  (a)  is  regarded  as 
an  obstacle  to  boiling  and  very  injurious  when  the  dirt  is  hot.  In  favorable 
seasons  the  fresh  land  will  produce  from  1,200  to  1,600  pounds  of  seed-cot- 
ton to  the  acre  (barring  the  caterpillar).  The  average  for  a  475  pound  bale 
is  1,600  pounds.    The  staple  is  of  the  best  quality. 

As  to  the  yield,  after  long  cultivation  it  is  difficult  to  speak  with  precision. 
In  one  of  the  favorable  years  some  of  our  land,  worked  consecutively  for 
40  to  50  years  without  manure,  will  yield  from  1,200  to  1,600  pounds  per 
acre,  while  the  thin  uplands  wiU  hardly  turn  out  300  to  400  pounds  of  seed- 
cotton.  The  staple  from  old  land  is  usually  thought  to  be  shorter  than  that 
from  the  fresh  land.  The  most  troublesome  weeds  are  the  morning-glory, 
crab  and  other  grasses,  and  hog  weeds.  Ghicken  com  is  now  overrunning 
us  from  bad  culture.  From  10  to  20  per  cent,  of  the  uplands  have  been 
turned  out  in  some  places,  and  the  amount  is  greatly  on  the  increase. 
When  these  lands  are  again  taken  into  cultivation  they  produce  well  if  they 
have  been  fertilized  in  the  meanwhile  by  common  pea-vines  or  clover  ; 
otherwise,  poorly.  The  soil  washes  badly  on  slopes,  and  the  injury  is  very 
serious  and  constantly  on  the  increase  because  of  negligence.  Where  the 
ditches  are  kept  cleaned  out  the  damage  to  the  valleys  is  very  slight.  Since 
the  war  very  little  has  been  done  toward  checking  this  evil.  Before  the 
war  the  system  of  horizontalizing  was  very  perfect,  but  the  art  is  fast  being 
lost. 

a  This  high  dirting  in  the  midst  of  the  plant's  fruiting  will  commonly 
stimulate  it  to  extra  growth,  but  check  fecundity  for  the  time  being,  as  if 
the  two  growths  were  too  much  at  the  same  time.  I  have  heard  of  break- 
ing the  roots  by  siding  with  a  long  colter  plow,  as  a  means  of  cutting  off 
the  excessive  supply,  of  sap,  thus  restraining  weedy  growth  and  favpring 
fruiting. 
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PERBY. 

PoptdoUion :  30,741.— White,  7,150 ;  colored,  23,591. 

Area :  790  square  miles — ^Woodland,  all.  Gravelly  Hills, 
with  Long-leaf  Pine,  465  square  miles ;  Prairie  region,  325 
square  miles. 

TiUed  land:  167,666  acres. — ^Area  planted  in  cotton,  74,303 
acres ;  in  com,  48,132  acres ;  in  oats,  6,093  acres ;  in  wheat, 
440  acres ;  in  rye,  70  acres ;  in  rice,  27  acres ;  in  tobacco,  24 
acres;  in  sugar-cane,  20  acres;  in  sweet  potatoes,  1,107 
acres. 

Cotton  prodtiction:  21,627  bales;  average  cotton  product 
per  acre,  0.29  bale,  414  pounds  seed-cotton,  or  138  pounds 
cotton  lini 

A  belt  composed  of  thick  beds  of  sand  and  pebbles  covers 
all  the  northern  part  of  Perry  county  as  far  south  as  the 
line  connecting  Greensboro  and  Marion.  Within  this  area, 
the  natural  features  are  those  characteristic  of  the  Strati- 
fied Drift  everywhere.  The  face  of  the  country  is  some- 
what broken,  though  there  are  no  great  elevations,  the  main 
water-sheds  being  about  three  or  four  hundred  feet  above 
the  level  of  the  Cahaba  river,  which  receives,  directly  or  in- 
directly, all  the  drainage  of  the  county.  Upon  the  highest 
land,  it  is  usual  to  find  the  soil  somewhat  sandy,  and  sup- 
porting a  growth  chiefly  of  long-leaf  pine.  Along  the 
slopes,  and  at  lower  levels  generally,  a  brown-loam  soil  is 
very  widely  distributed,  and  the  timber  upon  it  consists  of 
the  various  species  of  upland  oaks,  hickory,  and  short-leaf 
pine,  with  occasionally  the  long-leaf  species.  Beneath  this 
brown  loam  there  is  a  rather  stiff  red  loam,  usually  called 
red  clay,  which  is  underlaid  with  pebbles  and  sand  at  vary- 
ing depths.  A  not  uncommon  thickness  for  the  red  clay  or 
loam  is  twenty  or  twenty-five  feet.  This  part  of  the  county, 
while  not  enjoying  the  reputation  of  the  lower  part,  has 
still  some  excellent  farming  lands.  The  level  table-lands, 
which  have  an  average  elevation  of  two  hundred  or  two 
hundred  and  fifty  feet  above  the  water-courses,  are  nearly 
all  cleared,  and  have  been  long  in  cultivation.  In  some 
cases,  from  neglect  or  careless  cultivation,  they  are  badly 
worn  or  turned  out,  but  when   reclaimed  and  properly 
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treated,  they  are  among  the  most  desirable  lands  in  the 
county.  Wherever  the  Drift  forms  the  surface,  there  is  no 
lack  of  the  best  of  drinking  water  to  be  had  from  wells  and 
springs.  Marion,  the  county-seat,  and  a  great  educational 
center,  stands  on  the  southern  limit  of  this  Drift  belt,  over- 
looking the  prairies,  which  stretch  away  for  twenty  miles 
toward  the  south  in  a  gently  undulating,  trough-like  plain, 
lying  between  the  Drift  hills  on  the  north  and  similar  ones 
on  the  south. 

The  Botten  Limestone  formation  on  the  Cretaceous  forms 
the  substratum  throughout  the  prairie  or  Canebrake  coun- 
try, and  the  topography  and  soils  show  very  little  variation. 
The  prairie  soil  proper  is  a  stiff,  putty-like  soil,  originally 
gray,  but  usually  of  dark  to  black  color  (from  organic  mat- 
ter). This  soil  can  scarcely  be  said  to  have  a  subsoil,  since 
it  rests  directly  upon  the  Botten  Limestone,  from  which  it 
is  derived.  The  thickness  varies  greatly,  the  bare  rock  be- 
ing exposed  in  many  places  without  any  soil  at  all,  and  in 
the  sloughs  and  low  places  there  is  often  several  feet  thick- 
ness of  alluvial  or  made  soiL  The  uniform  level  of  the 
prairies  is  interrupted  at  intervals  by  low  hills  or  knolls, 
which  are  capped  with  the  sands  and  other  beds  of  the 
Drift.  In  many  cases  it  appears  that  these  elevations  owe 
their  existence  to  the  protection  afforded  by  these  materials. 
Where  the  sands  and  loam  of  the  drift  are  mingled  with  the 
calcareous  soils  of  the  prairies,  there  is  formed  what  is  uni- 
versally known  as  the  post-oak  Prairie  soil,  which  is  a  yel- 
lowish to  reddish  material  of  considerable  fertility,  charac- 
terized by  the  prevalence  of  the  post  oak  among  its  timber 
trees.  These  are  sometimes  also  distinguished  as  "woods 
prairies."  Upon  the  sandy  ridges  and  knolls  of  this  section 
are  situated  many  of  the  towns  and  settlements  of  the 
county,  the  abundance  of  good  water  and  freedom  from  mud 
being  the  strong  attractions. 

The  belt  of  prairie  country  underlaid  with  the  Rotten 
Limestone  has  been  given  as  about  eighteen  or  twenty  miles 
wide.  In  the  extreme  southern  comer  of  the  county,  a  bed 
of  rather  hard  crystalline  limestone  is  found  resting  upon 
the  Botten  Limestone,  and  as  it  is  tolerably  resistant  to  de- 
nudation, the  region  of  its  occurrence  is  somewhat  more 
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broken  and  rugged  than  that  where  the  Botten  Limestone  is 
the  surface  rock.  In  the  eastern  part  of  the  State,  this 
hilly  region  is  known  as  the  Chunnenugga  ridge.  The  soil, 
where  the  overlying  Drift  sands  are  in  great  thickness,  is 
sandy  and  of  no  great  fertility,  but  where,  on  the  slopes, 
these  materials  have  been  partially  removed  by  erosion,  the 
influence  of  the  limestone  is  felt,  and  the  soil  becomes  a  cal- 
careous loam  of  considerable  fertility,  approaching  in  char- 
acter the  soils  of  the  post-oak  prairies,  which,  indeed,  are 
formed  in  a  very  similar  manner.  In  the  neighborhood  of 
Marion,  which  is  upon  the  extreme  southern  limit  of  the 
upper  Drift  belt,  the  bluish  micaceous  clayey  rocks  of  the 
lowest  division  of  the  Cretaceous  formation  may  be  seen  in 
the  deepest  cuts  and  gullies,  but  they  have  very  little  influ- 
ence upon  the  soils  or  topography,  since  they  are  covered 
with  thick  beds  of  the  Drift,  and  are  not  seen  at  all,  even  in 
the  deepest  cuts,  much  north  of  Marion. 

Agriculturally,  this  county  shows  two  distinct  charac- 
ters— ^brown-loam  uplands  in  the  northern  half,  and  prairie 
in  the  southern.  Notwithstanding  the  greater  inherent  fer- 
tility of  the  latter  region,  the  brown-loam  lands  are  proba- 
bly of  more  importance  in  the  production  of  cotton. 

▲BSTBAGT  OF  THE  BEPOBT  OF  H.  A.  STOLI^XNWXBCX,  OF  UNIONTOWX. 

(2  he  soUs  deseribed  are  the  black  slough  lands,  the  black  and  yellovo  post-oak 

lands f  and  the  uplands.) 

The  uplands  soils  are  considered  the  most  Important,  and  are  distributed 
over  the  canebrake  country  in  patches,  making  more  than  half  of  the  tilla- 
ble lands.  These  uplands  occupy  the  slight  elevations  of  the  prairies,  and 
the  soils  grade  almost  imperceptibly  into  those  of  the  prairies.  Interme- 
diate between  the  two  are  the  post-oak  soils.  The  upland  soil  proper  is  a 
sandy  loam,  with  subsoil  of  yellow  clay.  The  color  varies  from  light  gray, 
through  brown,  to  almost  black,  and  the  underlying  rock  is  the  Rotten 
Limestone,  which  is  everywhere  found  at  depths  varying  from  one  to  twenty 
feet. 

The  chief  crops  produced  are  cotton  and  com,  the  black  or  slough  lands 
being  best  suited  to  com,  and  the  uplands  to  cotton.  About  two-thirds  of 
the  tilled  land  is  in  cotton,  which  attains  the  average  height,  when  most 
productive,  of  four  feet.  About  one-fourth  of  the  land  originally  in  culti* 
vation  now  lies  turned  out,  and  as  it  is  rolling,  the  soil  washes  away,  and  the 
reclaimed  land  is,  on  this  account,  not  very  productive.  The  valleys  also 
are  often  injured  to  the  extent  of  ten  per  cent,  by  the  washings  from  the 
uplands.  Some  efforts  have  been  made,  by  horizontalizing  and  hillside 
ditching,  to  check  the  evil,  and  with  very  good  success. 
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DALLAS. 

Population:  48,433.— White,  8,425;  colored,  40,008. 

Area :  980  square  miles. — ^Woodland,  all,  except  a  fe^ 
square  miles  of  open  prairie ;  Prairie  region,  830  square 
miles  (Botten  Limestone  or  Canebrake,  700,  Hill  Prairies, 
130) ;  Gravelly  Hills,  with  Pine,  150  square  miles. 

Tilled  land:  207,404  acres. — ^Area  planted  in  cotton, 
115,631  acres ;  in  com,  46,542  acres ;  in  oats,  8,260  acres ;  in 
wheat,  71  acres;  in  tobacco,  13  acres;  in  sugar-cane,  18 
acres ;  in  sweet  potatoes,  2,256  acres. 

Cotton  production:  33,534  bales;  average  cotton  product 
per  acre,  0.29  bale,  414  pounds  seed-cotton,  or  138  pounds 
cotton  lint 

Dallas  county  is  traversed  by  the  Alabama  river,  which 
flows  through  it  from  northeast  to  southwest.  Its  principal 
tributary,  the  Cahaba  river,  flowing  southward,  falls  into  it 
at  the  old  town  of  Cahaba.  The  bottom  lands  of  the  Ala- 
bama river  are  sandy  fertile  loams,  which  are  especially 
suited  to  the  cultivation  of  corn.  A  second  bottom,  or  ter- 
race, often  five  or  six  miles  wide,  sometimes  altogether  on 
one  side  of  the  river,  sometimes  equally  divided  by  the 
river,  adjoins  the  true  bottom  lands.  This  terrace  is  gen- 
erally sandy,  and  is  almost  a  level  plain.  The  soils  are  gray 
or  light-colored,  and  are  well  suited  to  cotton.  This  terrace 
has  an  average  elevation  above  the  river  of  about  100  feet 
From  this  out  to  the  summits  of  the  various  dividing  ridges 
there  is  a  rise  more  or  less  gradual  to  the  elevation  of  350 
or  400  feet,  which  may  be  taken  as  the  average  elevation  of 
the  table-lands  above  the  river. 

The  geological  structure,  upon  which  depend  the  char- 
acter and  distribution  of  the  soils,  is  simple.  The  underly- 
ing rocks  are  the  strata  of  the  Cretaceous  formation,  consist- 
ing, in  the  middle  and  northern  part  of  the  county,  of  an 
impure  limestone,  known  as  the  Rotten  Limestone,  and  in 
the  southern  of  a  yellowish,  often  crystalline  limestone,  and 
a  bluish  sandy  marl.  Over  all  these  have  been  deposited 
beds  of  varying  thickness  of  sand,  pebbles,  and  loam  of  the 
Stratified  Drift  formation.  From  all  these  beds  and  their 
intermixtures  the  surface  soils  of  Dallas  county  have  been 
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derived.  In  the  northern  part  of  the  county,  above  Sum- 
merfield,  the  underlying  rocks  are  completely  hidden  from 
view  by  the  surface  beds  of  Drift,  and  the  loams  of  this 
formation  furnish  the  soils  and  subsoils,  which  have  the 
usual  variety  common  in  such  localities.  The  best  of  these 
soils  is  a  brown  loam,  with  red-clay  loam  subsoil,  resting  on 
sand  or  gravel  Its  timber  is  a  mixture  of  the  upland  oaks 
and  hickory.  With  admixtures  of  sand  the  soil  changes  in 
character,  and  the  timber  with  it,  long-leaf  pine  being  added 
to  the  growth  and  black-jack  oak  becoming  prevalent.  The 
extreme  in  this  direction  is  seen  in  the  upland  pine  woods, 
which  occupy  many  of  the  pebbly  and  sandy  slopes  of  the 
northern  portion  of  the  county.  Several  analyses,  repre- 
senting  these  soil- varieties,  have  been  given  of  soils  collected 
in  the  neighboring  county  of  Autauga  (see  page  247.) 

Qoing  southward  from  Summerfield  this  brown4oam  re- 
gion, which  is  also  universally  known  as  the  hilly  country, 
extends  to  within  two  miles  of  Selma,  where  the  river  terrace 
is  reached.  As  already  stated,  this  terrace  has  a  superficial 
covering  of  sand  resting  upon  the  Botten  Limestone,  which 
is  exposed  wherever  the  streams  have  cut  their  channels  a 
few  feet  below  the  general  level.  Within  two  miles  of 
Selma,  in  the  drainage  area  of  Little  creek,  the  black  prairie 
soil  is  crossed  nearly  up  to  the  city  limits,  and  near  the 
river  the  sands  form  the  surface.  From  Selma  to  Cahaba  is 
the  same  sandy  river  plain,  the  monotony  of  which  is  only 
broken  in  the  vicinity  of  the  streams. 

Westward  from  Orrville  to  the  limits  of  the  county,  and 
also  northwestward,  is  a  prairie  or  Canebrake  country  of 
the  usual  character :  a  gently  undulating  region  with  no 
great  elevations,  having  the  Botten  Limestone  at  or  very 
near  the  surface,  yielding  calcareous  soils  of  gray  to  black 
colors,  affording  splendid  hard  roads  in  dry  seasons,  but 
almost  impassable  muds  in  the  winter.  Here  and  there 
throughout  the  Prairie  region  are  slight  elevations  capped 
with  sandy  loams  (sometimes  associated  with  pebbles)  of  the 
Drift  formation,  apparently  the  remnants  of  a  once  universal 
covering  of  these  materials.  The  mingling  of  these  loams 
with  the  calcareous  soils  give  rise  to  the  formation  of  red 
sandy  prairi3  soils,  upon  which  the  post  oak  seems  to  be 
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most  at  home.  On  the  eastern  side  of  the  river  the  same 
characters  are  to  be  seen  out  to  the  Loynides  county  line. 
The  sandy  ridges,  which  traverse  the  prairies,  appear  to  be 
quite  as  characteristic  of  this  region  as  are  the  prairie  soils 
themselves.  Orrville  is  upon  one  of  these  sandy  belts. 
Many  of  the  details  concerning  these  soils  and  their  com- 
position are  in  the  description  of  Perry  and  Marengo  coun- 
ties, and  in  Part  I,  where  several  analyses  of  typical  prai- 
^  rie  soils  have  been  presented  (see  page  270). 

The  yellowish,  often  cystalline  limestone,  mentioned  as 
underlying  the  lower  part  of  the  county,  is,  like  the  Rotten 
Limestone,  covered  with  the  beds  of  the  Drift  formation. 
These  are,  however,  much  more  universally  present  here 
than  in  the  central  part  of  the  county,  where,  as  has  just 
been  said,  they  simply  cap  the  ridges  which  traverse  the 
prairies.  The  existence  of  hard  ledges  of  limestone,  alter- 
nating with  softer  strata,  greatly  influences  the  topography 
of  this  part  of  Dallas  county.  The  table-lands,  or  high 
level  country,  at  an  average  elevation  of  360  or  400  feet 
above  the  river,  have  the  brown-loam  soils  and  red  clayey 
loam  subsoils  of  the  best  uplands  resting  on  beds  of  sand 
and  pebbles.  The  thickness  of  these  beds  may  be  put  at 
25  or  30  feet  in  the  lower  part  of  the  county.  Toward  the 
streams  these  table-lands  break  off,  usually  quite  abruptly, 
by  reason  of  the  hard  limestone  ledges  alluded  to,  giving  rise 
to  the  steep  lime-hills  of  this  section.  The  soils  derived 
from  these  calcareous  rocks  are  mostly  yellowish  calcareous 
loams,  which  at  a  certain  stage  of  moisture  form  the  most 
tenacious  of  muds. 

The  bottom  soils  of  the  creeks  of  this  section  are  sandy 
and  more  or  less  affected  by  the  lime  of  the  neighboring 
hills,  and  as  a  consequence  make  fine  farming  lands.  Of 
this  character  are  the  bottom  lands  of  Cedar,  Dry  Cedar, 
and  Mush  cfeeks.  In  these  bottoms,  however,  there  are  all 
gradations  between  black,  limy,  and  loose  sandy  soils, 
according  to  locality.  The  villages  of  Carlowville  and  Pleas- 
ant Hill  are  situated  upon  plateaus  with  brown-loam  soils, 
timbered  with  the  usual  variety  of  upland  oaks.  A  descent 
of  25  to  30  feet  from  the  level  of  these  plateaus  brings  one 
to  the  calcareous  rocks  which  iinderlie  this  part  of  the  conn- 
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tj.  The  lowlands  along  Dry  Cedar  and  Mush  creeks  are 
from  two  to  three  miles  wide,  and  are  generally  cleared  and 
in  cultivation,  except  where  occasionally  worn  land  has  been 
turned  out.  Pebbles,  often  of  large  size,  are  commonly 
found  along  the  slopes  of  the  plateaus  above  alluded  to. 

Dallas  produces  more  cotton  than  any  other  county  of  the 
State.  To  this  its  large  area  (980  square  miles)  contributes 
in  an  important  degree,  but  its  large  proportion  of  rich 
prairie  or  Canebrake  and  Alabama  river  lands  would  place 
Dallas  county  in  the  first  rank  in  cotton  production. 

AB8TBACT  OF  THB  BBPOBT  OF  J.    F.    CAIjHOUN,   OF  ICZNTBB  STATION. 

(  ThXa  report  rrfers  to  (he  lands  lying  between  Pine  Barren  and  Dry  Cedar  ereelca 
on  the  north  and  nouthf  and  between  the  lines  aeparaiing  ranges  10  and  11  and  the 
Alabama  river,) 

The  soils  in  cnltivation  in  cotton  are  :  1,  sandy  uplands;  2,  rolling  or  hilly 
prairie;  and  3,  oreek-bottoms. 

The  most  important  of  these  soils  is  that  of  the  uplands,  which  makes  at 
least  one-half  of  the  region  described.  The  timber  consists  of  a  species  of 
oak,  except  pin  oak,  chestnut,  hickory,  gum,  short-leaf  pine,  and  chincapin. 
The  top  soil  is  usually  a  fine  sandy  loam  of  a  gray  color,  six  inches  thick, 
resting  upon  a  subsoil  of  coarse  red  clay,  which  sometimes,  though  rarely, 
contains  rounded  pebbles  of  quartz.  Beds  of  sand  and  gravel  Underlie  the 
subsoil  at  the  average  depth  of  10  feet.  This  soil  is  easily  tilled,  except  in 
'  very  dry  seasons. 

The  roUing-prairie  soil  makes  about  one-eighth  of  the  region  described, 
not  occurring  in  continuous  tracts,  but  cropping  out  at  different  places. 
The  timber  is  mostly  post-oak,  hickory,  and  black-jack.  The  top  Soil  is  a 
somewhat  heavy  shell  prairie  of  a  gray  color,  eight  inches  thick,  with  a 
rather  heavier  subsoil  of  lighter  color  than  the  top  soil,  very  hard  and  waxy. 
The  subsoil  contains  shells  and  the  fragments  of  the  lime-rock,  which  forms 
the  general  substratum  of  the  section  at  varying  depths.  In  wet  seasons  the 
tillage  is  difficult,  and  the  lands  are  rather  late  and  cold. 

The  creek  bottoms,  which  border  the  two  large  creeks  mentioned,  and  also 
the  numerous  smaller  tributaries  of  the  same,  make  about  three-eighths  of 
the  lands  of  the  section.  Their  natural  timber  growth  consists  of  white 
and  pin  oaks,  beech,  hickory,  ash,  etc.  The  top  soil  is  a  coarse,  sandy, 
often  gravelly  loam,  sometimes  a  heavy  clay  loam;  colors,  gray  to  brown; 
snbsoil,  usually  a  white,  stiff,  crawfishy  clay.  White  pebbles  of  quartz  are 
not  uncommonly  found.  The  subsoil  rests  mostly  upon  sands,  and  its  tilling 
qualities  are  difficult  in  Wet  seasons.  These  lands  are  late,  cold,  and  usually 
iU-drained. 

The  rolling  prairies  are  best  suited  to  grain  crops,  very  little  cotton  being 
planted;  the  other  two  to  cotton,  which  makes  about  three-fourths  of  the 
cultivated  crops  upon  thera.  llie  height  of  stalk  varies  from  2}^  to  3  feet, 
but  is  most  productive  at  three  feet    The  rolling  prairies,  after  a  few  years' 
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cultivation,  are  injured  badly  by  washes,  and  soon  rust  the  cotton.  Very 
little  of  the  uplands  is  turned  out,  because  the  use  of  fertilizers  has  brought 
it  into  demand.  The  land  seems  to  be  very  slightly  benefited  by  lying  out 
A  large  proportion  of  the  hilly  prairies  is  abandoned,  because  thoroughly 
worn  out  and  washed  away.  The  subsoil  is  not  usually  washed  off.  '  The 
bottom  lands  are  nearly  all  in  cxdtivation,  and  are  improved  by  resting,  uu" 
less  soured  by  lack  of  drainage.  The  uplands  and  rolling  prairies  are  in^ 
jured  by  washings,  but  the  valleys  adjoining  are  impiX)ved.  Horizontalizing 
and  hillside  ditching  are  practiced  with  success  in  the  uplands;  in  the  hill' 
prairie  region  they  are  very  little  practiced,  because  ol  the  very  broken 
character  of  the  country. 

WILCOX. 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine.'*) 

BUTLEB. 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine.") 

LOWNDES. 

Populatian :  31,176.— White,  6,645 ;  colored,  25,531. 

Area:  740  square  miles. — ^Woodland,  all,  except  a  few 
square  miles  of  open  prairie.  Prairie  region,  740  square 
miles  (470  Botten  Limestone  and  270  rolling  or  Hill 
Prairies).  In  the  Prairie  region  a  large  area  of  the  uplands 
are  brown  sandy  loams. 

TiUed  land:  181,272  acres. — ^Area  planted  in  cotton,  98,200 
acres ;  in  corn,  41,169  acres ;  in  oats,  3,630  acres ;  in  sugar^ 
cane,  201  acres ;  in  sweet  potatoes,  1,004  acres. 

Cotton  production :  29,356  bales ;  average  cotton  product 
per  acre,  0.30  bale,  429  pounds  seed-cotton,  or  143  pounds 
cotton  lint 

In  general,  the  agricultural  features  of  Lowndes  county 
are  similar  to  those  of  Montgomery,  which  adjoins  it  on  the 
east.  The  underlying*  country  rocks  are  beds  of  the  Creta- 
ceous formation,  and  these  are  in  places  partly  or  wholly 
covered  with  the  latter  beds  of  sand,  gravel,  clay,  and  loam 
of  Stratified  Drift  Most  of  township  16,  in  the  limits  of 
this  county,  lies  within  the  river  plain,  and  is  made  up 
chiefly  of  the  first  and  second-bottom  lands.  These  have  a 
general  elevation  of  thirty  or  forty  feet  above  low-water 
mark,  and  are  approximately  level.  The  soils  are  mostly 
sandy,  but  very  productive,  especially  in  the  first  bottoms^ 
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and  being  subject  to  overflow,  are  usuUy  planted  in  corn,  of 
which  crop  forty  bushels  to  the  acre  are  often  made.  These 
bottom  lands,  while  prevalently  sandy,  still  show  the  bene- 
ficial effects  of  the  calcareous  substratum.  In  many  places 
there  is  a  slight  slope  away  from  the  immediate  bank  of  the 
river,  the  foot  of  the  first  terrace  being  often  as  much  as  ten 
or  fifteen  feet  lower  than  the  actual  river  bank. 

About  the  line  between  townships  15  and  16  there  is  a 
tolerably  abrupt  rise  of  175  or  180  feet  to  a  level,  which, 
between  Lowndesborough  and  Manack's  station,  is  from  one 
to  two  miles  wide.  This  terrace  has  the  Drift  and  Loam  as 
surface  materials,  but  the  calcareous  beds  of  the  Cretaceous 
formation  crop  out  in  many  places  along  the  hillsides, 
separating  the  river  hummock  from  the  first  terrace,  pro- 
ducing limy  soils.  Pebble  beds  also  occur  along  this  slope* 
but  very  few  are  seen  as  low  as  the  hummock  proper,  ex- 
cept upon  the  summits  and  the  sides  of  the  little  knolls, 
which  rise  above  the  general  level  of  the*  river  hummock. 
The  soil  of  the  first  terrace  above  spoken  of  is  a  sandy  loam 
of  brown  to  gray  colors  with  a  subsoil  of  red-clay  loam,  and 
is  in  all  respects  similar  to  the  soils  and  subsoils  of  the 
Drift  belt  in  other  parts  of  the  State. 

From  this  first  terrace  there  is  a  second  rise  of  about  75 
feet  to  the  level  of  the  Lowndesborough  plateau,  which  has 
about  the  same  elevation  as  the  table-lands  of  Autauga 
county  (some  250  or  260  feet  above  the  river).  Between 
Lowndesborough  and  Hayneville  this  plateau  is  five  or 
more  miles  in  width,  and  has  all  the  characters  of  the  table- 
lands of  this  latitude.  The  soil  is  a  brown  loam  of  consid- 
erable fertility,  with  a  red-clay  loam  subsoil,  which  is  in 
many  places  underlaid  with  beds  of  pebbles.  The  analysis 
given  on  page  247  of  the  table-lands  soil  of  Autauga  coiinty 
will  show  fairly  the  general  characters  of  this  class  of  soils. 
The  level  nature  of  the  land  and  the  abundance  of  good 
water  to  be  had  everywhere  in  the  sands  and  pebbles  com- 
bine to  make  this  and  other  plateaus  of  similar  kind  among 
the  most  desirable  as  farming  lands  and  as  places  of  resi- 
dence. 

Near  the  line  between  townships  14  and  15  there  is  a 
descent,  going  southward,  of  some  120  feet  (usually  in  at 
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least  two  terraces)  to  the  general  level  of  the  prairies. 
Thence  to  about  the  line  between  townships  12  and  13  the 
black  prairies  continue  with  very  little  variation,  and  with 
approximately  the  same  general  level.  South  of  this  line 
the  strata  of  the  Upper  Cretaceous  formation,  consisting  o£ 
ledges  of  hard  limestone,  alternating  with  softer  and  more 
clayey  beds,  make  the  country  down  to  the  line  of  Butler 
county.  Throughout  this  region  the  surface  is  much  broken^ 
the  country  being  a  succession  of  steep  and  sometimes 
rocky  hills,  with  clayey,  calcareous  soils.  In  wet  weather 
the  soil  becomes  a  very  tenacious  mud,  which,  together 
with  the  steep  slopes  of  the  hills,  makes  the  country  almost 
impassable  .for  vehicles.  The  southwestern  corner  of  the 
county,  which  is  of  this  character,  has  the  name  of  "  Little 
Texas." 

In  a  general  way,  this  hilly  country  makes  the  water-shed 
between  the  north  and  south  flowing  streams,  the  former 
being  tributaries  qi  Manack's  and  Big  Swamp  creeks,  the 
latter  of  Sepulga  river  and  Cedar  creek.  One  of  the  tribu- 
taries of  the  last-named  stream,  viz :  Dry  Cedar  creek,, 
drains  this  hilly  country  toward  the  north.  The  bottom 
lands  of  most  of  these  streams  are  excellent  farming  tracts, 
but  are  in  general  best  suited  to  corn. 

The  principal  soil  varieties  have  already  been  mentioned 
in  passing.  These  are  the  sandy  loam  soils  of  the  table- 
lands, th^  dark  loam  soils  of  the  bottoms^  and  the  calcare- 
ous soils  of  the  prairies  and  lime-hills,  and  will  be  described 
more  in  detail  in  the  following  abstract. 

Although  the  whole  of  Lowdnes  county  lies  within  the 
Prairie  belt,  yet  there  is  a  fair  proportion  of  upland  soils,, 
which  are  derived  from  the  transported  beds  of  the  Drift 
The  agricultural  characters  of  the  county  are  thus  quite 
varied,  but  are  quite  similar  to  those  of  the  corresponding 
regions  in  other  counties  adjoining. 

^BffTBACT  OF  THE  BE1^)RTS  OF  W.    M.    GABBETT,    OF  MOT7NT  WILUNO,    ATO)  P.  T. 

GBATES,  OF  BUBKETILLE. 

(  The  lands  described  are  wUhin  the  drainage  area  of  Pintlala  aud  Cedar  creeks.) 

The  upland  soils  vary  from  black  prairio  on  iho  north  to  sandy  loams  on 
the  sonth.     In  dry  seasons  the  uplanda  are  not  sa  sure  of  a  good  crop  as- 
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are  the  lowlands,  but  with  moderately  wet  weather  the  former  are  far  more 
prodactive.  The  red  table-lands  have  a  clay  loam  soil  of  a  brown  to  reddish 
color,  ten  to  eighteen  inches  in  thickness,  with  a  subsoil  of  red  clay  or  loam, 
in  the  main  free  from  pebbles  and  sand,  and  resting  at  a  depth  of  ten  to 
eighteen  feet  upon  a  bed  of  gravel  and  sand.  The  soil  is  nsnally  easily 
tilled,  warm,  and  well  drained.  The  black  prairie  lands  have  a  black  or 
dark-colored  soil  of  eight  to  ten  inches  in  thickness,  passing  gradually  into 
the  light-colored  limestone,  and  have  the  usual  characters  of  the  prairie 
soils.  The  bottom  soils  are  of  several  kinds,  according  to  the  surrounding 
uplands,  and  need  no  particular  description. 

The  principal  crops  are  cotton  and  com,  the  latter  being  most  productive 
on  black  lands,  the  former  on  sandy  lands  ;  but  the  red  lands  produce  both 
crops  equally  well.  From  two-thirds  to  three-fourths  of  the  tillable  land  is 
devoted  to  cotton.  Cotton  generally  grows  from  three  to  five  feet  high,  but 
in  wet  seasons  it  runs  to  weed  and  can  only  be  prevented  by  shallow  cul- 
ture and  the  free  use  of  manure.  Very  little  land  is  turned  out ;  but  when 
it  is  level  it  is  easily  restored  to  its  former  productiveness .  The  hillsides 
are  somewhat  injured  by  washings  ;  the  valleys  are  also  sometimes  injured, 
if  the  deposit  is  deep  and  composed  chiefly  of  sand. 

AUTAUOA. 

(See  "  Gravelly  Hills  region.") 

MONTOOMERT. 

Population :  52,356.— White,  13,457 ;  colored,  38,899. 

Area :  740  square  miles. — ^Woodland,  all,  except  a  few 
square  miles  of  open  prairie ;  565  square  miles  of  level  and 
hilly  prairies,  of  which  75  square  miles  has  a  coating  of 
Drift ;  100  square  miles  of  Sandy  and  Pebbly  Hills,  with 
pine. 

TiUed  land :  241,570  acres. — ^Area  planted  in  cotton,  112,125 
acres ;  in  corn,  62,303  acres ;  in  oats,  4,895  acres ;  in  wheat, 
58  acres ;  in  sugar-cane,  174  acres ;  in  sweet  potatoes,  1,720 
acres. 

Cotton produdixm :  31,732  bales;  average  cotton  product 
per  acre,  0.28  bale,  399  pounds  seed-cotton,  or  133  pounds 
cotton  lint. 

The  Tallapoosa  and  Alabama  rivers,  where  they  form  the 
northern  boundary  of  Montgomery  county,  mark  very  nearly 
the  line  between  the  Botten  Limestone  and  the  underlying 
Lower  Cretaceous  beds.  These  rivers,  especially  the  Ala- 
bama, have  wide  hummocks  or  second  bottoms  above  over- 
flow and  bottom  lands  of  great  fertility.     The  second  bot- 
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torn,  or  old  river  plain,  is  from  two  to  four  or  five  miles  wide, 
and  in  some  places,  as  between  Benton  and  Montgomery,  is 
very  level,  and  where  not  too  much  covered  with  the  allu- 
vial sands  is  a  fine  farming  region.  Beyond  the  river  plain 
is  a  ridge  of  sand,  pebbles,  and  clay  of  the  Stratified  Drift, 
which  gradually  slopes  away  to  the  level  or  gently  undu- 
lating prairie  lands  of  Botten  Limestone,  which  form  a  belt 
across  the  middle  of  the  county.  In  this  belt  the  materials 
of  the  Stratified  Drift  are,  in  places,  wholly  wanting  and  in 
places  present  in  limited  quantity,  where  they  are  seen  cap- 
ping the  small  hills  of  the  otherwise  level  prairies.  South- 
ward, beyond  the  Black  or  Canebrake  belt,  we  encounter 
another  accumulation  of  these  Drift  materials  overlying  the 
sandy  marls  of  the  Ripley  or  Chunnenugga  group  of  the 
Cretaceous  formation. 

The  sands  and  laminated  clays  of  the  lowest  division  of 
the  Cretaceous  formation,  while  often  exposed  on  the  river 
bluffs,  do  not  come  to  the  surface  in  Montgomery  county, 
and  therefore  take  no  part  in  the  formation  of  its  soils. 
The  next  overlying  series,  however,  the  Botten  Limestone, 
is  here,  as  elsewhere,  of  great  importance  agriculturally,  as 
being  the  basis  of  the  prairie  lands,  which  are  among  the 
most  valuable  in  the  county.  The  Drift,  however,  with  its 
red  and  yellow  loams  resting  upon  beds  of  sand  and  gravel, 
forms  all  the  fine  upland  soils  which  are  interspersed  with 
the  prairie  soils,  and  which  prevail  in  the  southern  part  of 
the  county. 

The  greater  part  of  the  cotton,  and  indeed  of  all  the  crops, 
is  made  in  prairie  belt  and  along  the  first  and  second  bot- 
toms of  the  river  and  of  the  numerous  streams  flowing  into 
it.  These  bottom  lands  are  of  great  variety,  some  being 
stiff  prairie  soils,  others  light  and  sandy,  and  this  applies 
as  well  to  the  bottom  lands  of  the  river  itself,  where  the 
greatest  variety  may  be  seen.  The  abstract  given  below 
will  show  in  detail  the  nature  and  characteristics  of  these 
various  soils.  In  its  agricultural  features  Montgomery  very 
closely  resembles  Lowndes.  The  cotton,  as  soon  as  ginned, 
is  hauled  to  the  city  of  Montgomery,  and  there  sold. 
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ABSTBAOT  OP  THE    BEPOBTS    BY    THOMAS  W.    OLIVEB,    OF   MONTGOMEBT,    AND   J, 

A.  CAULrOWAY,  OF  SNOWDOUN. 

(  This  region  reported  upon  lies,  as  to  ike  loiolands,  aUmg  the  small  streams  iribyr 
tary  to  the  Tallapoosa  river  and  along  the  waters  of  Ramer  and  (kUoma  creeks.) 

The  uplands  are  the  rolling  and  level  table-lands  adjacent  to  these  streams 
and  the  prairie  lands  which  occupy  the  lower  levels  in  the  same  region. 
The  lowlands  are  often  overflowed,  necessitating  late  planting  of  the  cotton, 
which  is  thus  liable  to  be  destroyed  by  the  caterpillar  before  it  has  had  time 
to  mature  a  crop.  For  this  reason  the  uplands  are  generally  preferred  for 
cotton  where  the  soil  is  at  all  suitable.  The  chief  varieties  of  soil  are  the 
red  lands,  which  are  the  upland  loams,  the  po<>toak  and  black-prairie  soils, 
and  the  light-gray  sandy  soils  lying  between  the  red  lands  and  the  river  bot- 
tom. This  last  occupies  a  narrow  belt  only.  To  these  may  be  added  the 
dark  loam  and  the  light  sandy  soils  of  the  smaller  streams  above  mentioned. 

The  most  important  of  these  soils  is  the  prairie  soil,  which  is  found  in 
patches  all  over  the  central  portion  of  the  county,  and  which  is  the  main 
one  of  the  Black  belt  throughout  the  State.  This  soil  occupies  from  a  half 
to  three-fourths  of  the  area  described,  and  has  a  natural  growth  consisting 
of  post-oak,  hickory,  hawthorn,  wild  plum,  ash,  etc.  It  has  the  usual 
heavy  prairie  soil  of  a  gray  to  black  color.  The  post-oak  or  timbered  prai- 
rie soil  is  often  of  reddish  color,  and  is  thought  to  be  the  result  of  the  ad- 
mixture of  the  overlying  loam  with  the  calcareous  matter  of  the  Cretaceous 
Tocks.  On  the  black  lands  the  subsoil  is  a  jointed  clay,  white  and  chalky, 
overlying  a  blue  marl,  (a)  The  subsoil  often  contains  lime  nodules  of  ir- 
regular shape.  When  properly  broken  up,  the  soil  on  exposure  and  drying 
crumbles  down  and  is  very  easily  tilled,  but  in  wet  weather  it  is  stiff  and 
difficult  to  work. 

The  red-loam  land  is  timbered  with  oaks,  hickory,  short-leaf  pine,  and 
the  bottoms  with  poplar,  gum,  magnolia,  etc.  The  soil  is  a  sandy  loam  of 
different  degrees  of  stiffness,  and  of  colors  varying  from  brown  to  red,  ac- 
cording to  the  length  of  time  cultivated.  At  eight  or  ten  inches  the  color 
changes  to  that  of  the  subsoil,  which  is  generally  a  fine  red  loam,  about 
one-third  sand,  friable  when  exposed,  and  darkening  when  mixed  with  veg- 
etable matter.  It  contains  occasionally  rounded  pebbles  of  quartz,  and  is 
underlaid  with  beds  of  sand  and  gravel,  which,  of  course,  rest  at  varying 
depths  upon  the  country  rock. 

The  sandy  land,  which  occupies  a  narrow  strip  between  the  red  lands  and 
the  river  bottom  has  a  growth  of  short-leaf  pine  and  oaks,  with  water  oak 
and  sweet  gum  in  the  flats.  The  soil  is  a  light  loam,  mostly  sandy,  of  white, 
gray,  and  yellowish  colors,  and  four  to  six  inches  deep  to  a  change  of  color. 
The  subsoil  is  nearly  the  same  as  the  soil ;  if  anything,  more  of  a  yellowish 
clay,  with  admixture  of  coarse  sand.  Pebbles  are  found  in  the  subsoil  on 
slopes  and  elsewhere  in  places. 

All  these  varieties  are  generally  easily  tilled  in  dry  weather  ;  but  in  wet 

a  These  terms  allude  to  the  varying  aspect  of  the  Rotten  Limestone  as  it 
is  disintegrated  under  the  influence  of  the  weather,  the  blue  marl  being  the 
unaltered  rock,  and  the  joint  clay,  of  chalky  appearance,  the  same  Botton 
Limestone,  broken  and  partially  desiccated. — E.  A.  S, 
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weather  the  prairies  especially  are  often  quite  difflcnlt.  The  chief  crops 
are  cotton,  com,  and  oats,  the  sandy  lands  being  suited  to  cotton  and  the 
prairie  lands  to  com  and  oats.  From  two-thirds  to  three-fourths  of  the  till- 
able land  of  all  sorts  is  devoted  to  cotton,  which  is  most  productive  when 
three  or  four  feet  high.  Yerry  little  land  is  turned  out.  Serious  damage  is 
sometimes  done  to  hillsides  by  washing. 

CRENSHAW. 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine.") 

PIKE. 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine.") 

BULLOCK. 

Population :  29,066.— White,  6,944 ;  colored,  22,122. 

Area:  660  square  miles. — Woodland,  all,  except  a  few 
square  miles  of  open  prairie;  Prairie  region,  300  square 
miles  (200  of  Black  prairie,  etc,  and  109  Hill  prairie  or 
Ghunnenugga  ridge) ;  Oak  and  Hickory  Uplands,  with  Long- 
leaf  Pine,  360  square  miles. 

Tilled  lands:  176,860  acres. — Area  planted  in  cotton, 
80,470  acres ;  in  corn,  47,441  acres ;  in  oats,  6,177  acres ;  in 
wheat.  111  acres ;  in  rye,  88  acres ;  in  sugar-cane,  429  acres ; 
in  rice,  16  acres ;  in  sweet  potatoes,  773  acres. 

Cotton  production :  22,578  bales ;  average  cotton  product 
per  acre,  0.28  bale,  399  pounds  seed-cotton,  or  133  pounds 
cotton  lini 

Bullock  county  lies  wholly  within  the  Cretaceous  region, 
and  both  the  upper  and  lower  subdivisions  of  this  formation 
are  concerned  in  the  formation  of  its  soils.  In  addition  to 
this,  the  beds  of  the  Stratified  Drift  are  spread  over  all, 
modifying  the  soils,  and  in  some  cases  forming  them  ont- 
right.  The  limit  between  the  upper  and  lower  divisions  of 
the  Cretaceous,  running  nearly  east  and  west,  falls  near  the 
center  of  the  county,  the  precise  position  of  this  limit  being 
very  difficult  to  determine,  because  of  the  overlying  Drift 

Of  the  two  divisions  of  the  Cretaceous  represented  in 
this  county  (Rotten  Limestone  and  Eipley),  the  former  is 
not  found  south  of  the  ridge  upon  which  Union  Springs  is 
situated  (Chunnenugga  ridge).  Beyond  this,  to  the  south- 
ern line  of  the  county,  the  Bipley  marls  and  limestone  make 
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tte  country.  This  ridge,  which  divides  the  waters  flowing 
into  the  Tallapoosa  river  from  those  of  Cowikee  creek  and 
Conecuh  and  Pea  rivers,  slopes  gently  away  toward  the 
south,  but  toward  the  north  there  is  a  rather  abrupt  descent 
into  the  prairie  lands,  which  stretch  thence  northward  to 
the  county  line.  Of  the  prairies,  there  is  little  to  be  said 
in  a  general  way  more  than  has  already  been  given  under 
other  counties,  and  the  very  full  reports  below  will  furnish 
all  the  needed  details. 

Chunnenugga  ridge  has  a  northeast  and  southwest  direc- 
tion, and  is  made  up  of  beds  of  limestone,  marl,  clay  and 
sand,  (a)  In  the  calcareous  clays  resulting  from  the  disin- 
tegration and  intermixtures  of  these  beds,  small  white  con- 
cretions of  lime  are  abundant,  and  perhaps  characteristic. 

From  the  statistics,  it  will  be  seen  that  this  county  ranks 
high  in  cotton  production,  and  the  following  abstracts  of 
carefully  prepared  reports,  which  relate  to  all  parts  of  the 
county,  will  be  read  with  profit  by  all  who  desire  to  have  an 
acquaintance  with  the  capabilities  of  the  several  soil  varie- 
ties. The  farmers,  as  a  rule,  sell  their  cotton  as  fast  as 
baled,  to  the  merchants  at  Union  Springs,  and  thence  it  is 
shipped  by  rail  to  the  various  markets. 

On  account  of  the  great  variety  exhibited  in  the  agricul- 
tural features  of  Bullock  county,  I  have  given  somewhat  in. 
detail  the  reports  of  correspondents  from  the  different  sec- 
tions ;  and  since  the  adjoining  counties  are  in  many  respects 
similar,  a  repetition  will  not  be  needed  in  each  case. 

The  greater  part  of  the  cotton  crop  is  produced  upon  the 
calcareous  lands  of  the  upper  part  of  the  county,  where  the 
effects  of  constant  (natural)  marling  are  seen.  In  the 
brown-loam  uplands,  and  their  intermixtures  with  the 
sandier  materials,  we  have  nothing  different,  from  an  agri- 
cultural standpoint,  from  what  may  be  seen  in  so  many 
parts  of  the  State  elsewhere. 

a  The  marl  and  limestone  contain  the  fossils  characteristio  of  the  Ripley 
group,  and  have  furnished  many  of  the  newly-described  fossils  of  this 
horizon. 
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ABSTBAGT  OF  THE  BSPOBT8  OF  W.  M.  8TAKELT  AND  J.  F.  CULYXB,  OF  UNION 

8PBIN08. 

( This  report  rdcUes  particularly  to  the  black  lime4a7idSf  partly  baUl  prairie  and 
partly  timbered,  lying  north  of  Chunnenugga  ridge,  near  Union  Springs.) 

The  black  lands  alternate  with  the  post-oak  prairies,  presently  to  be 
described,  in  snch  a  way  as  to  make  it  impossible  to  give  any  strict  limits 
between  the  two.  Taken  together,  they  occapy  a  belt  from  five  to  ten 
miles  wide  across  the  country,  widening  toward  the  west.  The  growth  on 
the  black  uplands,  which  make  abont  a  fifth  of  the  arable  lands  of  Bullock 
county,  consists  of  post  oaks,  interspersed  with  hickory,  short-leaf  pines, 
and  other  trees  in  small  numbers,  and  an  undergrowth  of  haw  bushes,  and 
is  indicative  of  good  cotton  land.  The  heavy  soil  is  a  clay  loam,  sticky  and 
prairie-like  in  places,  and  of  gray  to  black  colors,  according  to  the  amount 
of  vegetable  matter  present;  thickness  to  a  change  of  color,  from  three  to 
twelve  inches.  The  subsoil  is  commonly  heavier  than  the  surface  soil,  and 
consists  of  tough  yellow  and  tough  reddish  clays.  The  sandy  soils  have 
sometimes  a  yellow  sand  as  subsoil.  These  subsoils  frequently  have  limy 
concretions,  and  ore  underlaid  with  a  blue  marl  (Botten  Limestone)  at  ten 
to  twelve  feet  depth.  In  wet  seasons,  this  soil  is  difficult  to  till,  because  of 
its  sticky  nature;  but  in  dry  weather  it  is  easy  of  tillage,  when  previously 
prepared,  and,  in  general,  may  be  classed  as  an  early,  warm  soil. 

Cotton,  com  and  oats  are  the  principal  crops  produced,  the  soil  being 
best  suited  to  the  first  two,  though  three-fourths  of  the  cultivated  land  is 
in  cotton,  which  grows  to  a  height  of  from  two  to  five  feet,  being  most  pro- 
ductive at  about  four  feet.  At  present,  very  little  of  this  kind  of  land  lies 
turned  out,  and  when  it  is  reclaimed,  it  produces  well  the  first  year  and 
better  afterward.  There  is  some  slight  damage  from  washings;  but  the  val- 
leys are  not  much  injured  by  the  wa.Hhings  from  the  uplands,  and  some  ef- 
forts have  been  made  by  hillside  ditching  to  checK  it,  with  moderate  success. 

ABSTBACT  OF  BEPOBT  BY  J.    I<.    MOUIjTBIB,    OF  UNION  SPBINOS. 

(Relates  inore  particularly  to  the  post-oak  lands  or  timbered  prairie  lying  tipon  the  • 
headvoaters  of  Cupiahatchee  creek,  a  tributary  of  the  TdUapoosa  river.) 

The  prevailing  growth  is  post  oak,  short-leaf  pine,  with  some  hickory,  red 
oak  and  black-jack  on  hills;  in  the  bottoms,  poplar,  elm,  gum,  ash,  shell- 
bark  hickory,  and  some  walnut.  The  light  soils  are  fine  loams;  the  heavier 
more  clayey;  colors,  gray  red  to  nearly  black.  Thickness  to  change  of 
color,  three  to  six  inches;  in  the  bottoms,  one  to  two  feet.  Subsoil  mostly 
red-joint  clay;  sometimes  a  yellow  marly  clay.  On  sandy  hummocks,  the 
clay  is  yellow  and  mixed  with  mica,  and  is  underlaid  with  blue  or  greenish 
marl;  on  sandy  hummocks,  sometimes  pebbles,  about  thirteen  feet  from  the 
surface,  and  only  about  six  inches  deep.  A  blue  marl  underlies  the  subsoils 
at  a  depth  of  about  twenty-five  feet.  In  wet  weather,  the  soil  is  rather  dif- 
ficult to  till,  as  it  becomes  sticky,  and  it  is  always  heavier  than  the  sandy 
land.  The  soil  is  naturally  well  drained,  even  in  bottoms,  and  is  early  and 
warm.  Cotton,  corn,  oats  and  sweet  potatoes  are  the  chief  crops.  The 
thin  gray  and  clay  lands  are  best  suited  to  cotton,  the  deep  black  land 
to  co^  and  oats,  and  the  white  bald  prairie  to  corn. 
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Pally  three-fourths  of  the  land  is  put  in  cotton.  The  stalk  grows  from 
two  to  five  feet,  being  most  productive  at  four  feet.  None  of  this  land  lies 
turned  out,  except  for  want  of  labor  to  cultivate  it,  and  from  this  cause, 
probably  one-twentieth  is  idle.  If  neglected,  this  soil  is  likely  to  be  injured 
from  gullies.  The  valleys  are  not  hurt  unless  the  washings  are  clay.  Hill- 
side ditching  is  sometimes  practiced  with  good  success. 

▲BSTBACT  OF  BEPOBT  OF  M.    L.    8TIK80M,    OF  UNION  SPBINQS. 

(B^erg  ckUfly  to  the  sandy  and  loamy  soils  making  the  bottoms  and  vplands  upon 
the  footers  of  Conecuh  and  Pea  rivers  and  their  iribularies. ) 

The  soil  varieties  described  are  derived  from  the  loams  and  other  drifted 
materials  of  the  Post-Tertiary  formation,  and  vary  in  accordance  with  the 
varying  proportions  of  sand  and  clay.  The  varieties  enumerated  are:  first, 
loam  lands,  with  growth  of  short-leaf  pine,  oaks  and  hickory;  second,  loam 
lands,  with  black-jack  as  the  characteristic  growth;  and  third,  sandy  lands, 
with  prevailing  timber  of  long-leaf  pine  and  black-jack  oak.  The  lower 
part  of  the  county,  south  of  Union  Springs,  is  made  up  of  these  lands,  the 
sandy  pine  lands  occupying  about  half  the  territory,  the  other  two  varieties 
the  balance.  The  oak  uplands  have,  in  addition  to  the  growth  above 
named,  chestnut,  beech,  poplar,  elm,  magnolia,  cottonwood,  cucumber, 
dogwood,  maple,  walnut,  etc.  The  soil  varies  from  a  fine  sandy  to  a  stiff 
prairie-Uke  consistence,  where  the  marls  of  the  Cretaceous  are  near  enough 
to  the  surface  to  be  felt;  thickness  to  a  change  of  color,  one  to  six  inches. 
The  subsoil,  from  six  to  eighteen  inches,  is  a  stiff  yellow  clay  or  dark  yel- 
lowish sand,  containing  occasionally  rounded  pebbles  of  quartz.  Below  the 
subsoil,  clay  and  sand  to  the  marl,  at  an  average  depth  of  thirty  feet.  The 
black-jack  land  sustains  a  growth  of  pine,  hickory,  black-jack,  and  post 
oaks,  some  chestnut,  chincapin,  sloe,  etc.,  and  has  a  soil  chiefly  sandy,  two 
inches  deep,  with  subsoil  of  yellowish  sand,  containing  pebbles,  and  from 
two  to  eight  feet  deep.  The  underlying  rock,  at  depths  of  forty  or  fifty 
feet,  is  the  marl  above  alluded  to.  The  two  soils  seem  to  differ  only  in  the 
depth  from  the  surface  of  the  clay,  and  upon  its  quality. 

The  third  variety  of  land  supports  a  growth  of  long-leaf  pine  and  black- 
jack oak,  and  needs  no  further  description,  as  the  same  quality  of  land  has 
been  frequently  the  subject  of  remark,  and  the  pine  woods,  wherever 
found,  bear  approximately  the  same  character. 

Agriculturally,  the  loamy  and  sandy  lands  are  of  easy  tillage,  and  are  all 
warm  and  well  drained.  The  prairie  lands  are  considerably  earlier  than  any 
of  the  sandy  lands,  and  cotton  grows  much  more  rapidly  on  the  strong  limy 
lands.  The  usual  crops  are  produced  upon  all  these  lands,  the  stiffer  clayey 
lands  being  best  suited  to  cotton,  and  the  sandy  to  corn  and  peas.  About 
half  the  cultivated  area  of  the  first  two  and  about  a  third  of  the  pine  land 
is  in  cotton.  The  height  of  stalk  varies  greatly,  but  the  higher  the  better 
for  yield.  Not  much  of  the  originally  cultivated  land  lies  turned  out,  ex- 
cept for  lack  of  labibr  to  cultivate  it.  The  pine  land  has  not  been  cleared 
up  much.  The  better  qualities  do  very  well  when  reclaimed,  but  the  worn 
pine  lands  are  not  considered  worth  the  trouble  of  reclaiming.    The  loam 
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lands,  becaase  of  their  niieYen  soiface,  are  liable  to  injury  from  washing; 
but  the  pine  lands  are  mostly  level.  Hillside  ditching  is  practiced,  with 
very  good  results. 

ICACON. 

Populatim :  17,371.— White,  4,587 ;  colored,  12,784 

Area :  630  square  miles. — ^Woodland,  alL  Gravelly  Hills, 
with  Long-Leaf  Pine,  330  square  miles.  Prairie  region, 
260  square  miles ;  Metamorphic  region,  40  square  miles. 

TiUed  land:  133,924  acres. — ^Area  planted  in  cotton,  56,763 
acres ;  in  com,  23,833  acres ;  in  oats,  6,195  acres ;  in  wheat, 
1,916  acres;  in  rye,  45  acres;  in  sugar-cane,  140  acres;  in 
sweet  potatoes,  928  acres. 

Cotton  prodiu^tion :  14,580  bales ;  average  cotton  product 
per  acre,  0.26  bale,  372  pounds  seed-cotton,  or  124  pounds 
cotton  lint 

The  geological  and  agricultural  features  of  Macon  county 
are,  in  great  measure,  similar  to  those  of  its  i\eighbor  on 
the  east,  Bussell.  In  the  extreme  northern  part  of  Macon 
county,  the  metamorphic  or  crystalline  rocks  make  the  sub- 
stratum of  the  country.  These  are  generally  covered  by 
the  superficial  deposits  of  a  much  more  recent  period,  and 
seldom  take  any  prominent  part  in  the  production  of  the 
soils.  The  line  of  contact  of  these  rocks  with  those  of  the 
Cretaceous  formation  is  everywhere  hidden  by  these  surface 
beds,  and  it  is  only  south  of  Tuskegee  that  the  Cretaceous 
strata  have  been  recognized.  The  black  Cretaceous  prairie 
soil  does  not  appear  over  any  considerable  area  until  the 
southern  limit  of  the  county  is  nearly  reached,  within  seven 
miles  of  Chunnenugga  ridge.     (Tuomey.) 

The  remarks  of  Professor  Tuomey  upon  the  soils  of  this 
part  of  the  county  are  of  sufficient  value  to  be  presented  at 
this  point  again.  In  speaking  of  the  area  formed  by  the 
Botten  Limestone,  he  says:  ''The  surface  is  undulating 
and  covered  with  black  and  yellowish  soils.  The  bald  spots 
are  covered  with  ash-colored  soils.  The  whole  of  the  lime- 
stone near  the  surface  is  broken  up  by  laminae  and  joints, 
but  yet  contains  fossils  in  place  and  numerous  concretionary 
nodules  of  lime  so  white  as  to  resemble  caustic  lime.  This 
stratum  is  about  twenty  feet  in  thickness ;  this  is  called  by 
the  well-borers   'clay,'  and  is  the  limit  of  the  sipe- wells. 
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The  water,  percolating  through  the  fissures,  furnishes  these 
wells.  Under  this  the  Botten  Limestone  assumes  its  usual 
characteristics.  Near  Town  creek  a  good  opportunity  was 
afforded  of  seeing  the  junction  of  the  post  oak  and  ordinary 
soil  of  the  prairie."  At  this  place  Professor  Tuomey  ob- 
serves: 1.  The  fissured  rock  mentioned  above,  which  is 
found  on  all  the  bald  spots.  2.  The  sudden  termination  of 
the  preceding  stratum  as  if  it  were  washed  away  by  water. 
3.  A  bed  without  fossils,  which  appears  to  be  an  accumula- 
tion of  lime  and  clay  with  organic  matter,  deposited  after 
the  removal  of  a  portion  of  the  fissured  rock,  the  subsoil  of 
the  post-oak  soil." 

From  these  passages  it  seems  that  the  post-oak  soil  is  the 
result  of  the  reaction  of  the  limy  materials  of  the  Cretace- 
ous beds  upon  the  loams  of  the  overlying  and  more  recent 
formation,  while  the  ordinary  prairie  soils  are  the  result  of 
the  disintegration  of  the  Botten  Limestone  itself.  The  fact 
that  soils  in  many  respects  analagous  to  the  post-oak  soils, 
are  to  be  seen  where  the  calcareous  rocks  of  the  Teartiary 
have,  after  di8integration,'mingled  with  the  overlying  loams, 
gives  additional  force  to  the  view  advanced  by  Professor 
Tuomey. 

A  short  distance  east  of  the  town  of  Tuskegee  the  beds  of 
Drift  are  well  displayed.  These  consist  of  20  or  25  feet  of 
light-colored  micaceous  sands  with  cross  bedding,  above 
which  are  about  four  feet  of  reddish  sand,  and  over  this  ten 
feet  of  the  white,  all  capped  by  the  reddish,  irregularly 
stratified  beds  of  sand,  clay,  and  loam  of  the  usual  type  of 
the  Stratified  Drift  Of  course,  with  such  thickness  of 
overlying  strata,  the  Cretaceous  rocks  rarely  have  much  to 
do  with  the  soils. 

In  the  southeastern  comer  of  the  county  the  sandy  ridge 
with  substratum  of  bluish  marl,  which  is  so  prominent  a 
feature  of  Bullock  county,  occupies  a  small  area.  Upon 
this  ridge  the  soils  are  sandy  and  loamy,  but  beyond  it 
come  the  peculiar  soils  of  the  Cowikee  lands,  already  fully 
discussed  under  Bussell  and  Barbour. 

The  creeks  which  traverse  Macon  county  have  in  many 
instances  cut  their  channels  through  the  surface-covering  of 
Drift,  and  the  soils  along  the  lowlands  thus  formed  fre- 
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quently  differ  very  considerably  from  those  of  the  adjacent 
uplands.  Caleebee  creek,  from  its  source  to  its  month, 
passes  through  a  rich  country  with  dark  soil,  derived  from 
the  rotten  limestone  and  other  Cretaceous  rocks.  The  same 
may  be  said  of  Cupiahatchee  creek.  The  uplands  on  and 
near  both  the  streams  haye  mulatto  soils  with  a  growth  of 
oaks  and  hickory.  Eufaupee  creek  for  twenty  miles  from 
its  mouth  flows  through  a  country  with  yellow  sandy  soil 
and  a  stiff  yellow  clay  below,  containing  usually  a  good  deal 
of  yellow  and  white  quartz  pebbles.  Big  Swamp  creek 
traverses  a  rich  section  of  the  county.  The  soil  is  dark 
and  very  productive.  Chewacla  creek  passes  generally 
through  piny  woods,  but  cuts  through  the  surface  beds,  and 
the  bottom  soils  are  in  places  dark  blue  and  very  productive. 
The  pine  land  is  poor. 

Agriculturally,  Macon  county  enjoys  several  advantages 
over  its  western  neighbors  on  the  Pine  Hills  belt,  for  in  the 
southern  part  of  the  county  the  underlying  calcareous  rocks 
are  exposed,  and  in  the  eastern  the  same  is  true  of  the  blue 
marl,  as  it  is  called.  Both  these  underlying  formations  ex- 
ercise a  very  beneficial  influence  upon  the  prevailing  sandy 
loams,  which  are  marled  more  or  less  thoroughly  by  such 
intermixtures. 
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The  Boils  are  the  yarieties  above  ennmerated.  Those  of  the  uplands  are 
generally  sandy  loams,  of  yellowish  to  light  colors ;  those  of  the  bottom 
vary  with  the  locality,  being  clay  loams,  and  in  places  prairie-like.  The 
subsoils,  mostly  somewhat  heavier  than  the  top  soils,  often  consist  of  yel- 
low or  red  clay,  and  in  most  of  the  county  are  underlaid  with  sand,  which 
often  contains  pebbles.  The  soils  are  easy  of  tillage,  except  when  wet.  The 
chief  crops  are  cotton,  com,  oats,  rye,  wheat,  etc.,  and  the  lands  are  about 
equally  well  adapted  to  each. 

Two-thirds  of  the  cultivated  land  is  in  cotton,  which  on  good  land  attains 
a  height  of  four  feet ;  on  poor  land,  eighteen  inches  to  two  feet.  Perhaps  a 
third  of  the  land  originally  cultivated  now  lies  turned  out,  but  when  again 
taken  into  cultivation  it  yields  about  a  third  less  than  when  fresh.  On 
slopes  all  this  land  washes  badly,  and  the  injury  .to  the  uplands  is  consid- 
erable, but  the  bottoms  are,  if  anything,  benefited  thereby.  Occasionally 
efforts  have  been  made  to  check  this  by  horizontaUzing,  etc.,  and  with  very 
fair  success. 
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BUSSELL. 

Popvlatiou:  24,837.— White,  6,182  ;  colored,  18,655. 

Area:  670  square  miles. — ^Woodland,  all.  Gravelly  Hills 
with  Pine  and  Oak  Uplands  with  Pine,  370  square  miles ; 
Blue-marl  lands,  300  square  miles. 

TiUed  land:  134,320  acres.— Area  planted  in  cotton,  81,582 
acres;  in  com,  34,335  acres;  in  oats,  9,789  acres  ;  in  wheats 
1,099  acres ;  in  rice,  65  acres ;  in  sugar-cane,  196  acres ;  in 
sweet  potatoes,  1,093  acres. 

Cotton  production:  19,442  bales;  average  cotton  product 
per  acre,  0.24  bale,  342  pounds  seed-cotton,  or  114  pounds 
cotton  lint. 

Bussell  county,  though  underlaid  with  the  strata  of  the 
Cretaceous  formation,  depends  for  its  soils  in  great  measure 
upon  the  thick  beds  of  the  Stratified  Drift,  which  cover  the 
whole  county  to  a  greater  or  less  degree.  The  great  Drift 
bed  which  borders  the  older  formations  of  the  State  crosses 
this  county  from  east  to  west,  and  covers  the  northern  half. 
The  water-shed  between  the  Tallapoosa  and  the  Chatta- 
hoochee, which  is  the  continuation  of  the  Chunnonugga 
ridge  of  Bullock  county,  enters  Russell  near  the  middle  of 
its  western  boundary.  Its  further  course  northeastward 
toward  Columbus  has  not  been  definitely  traced  out,  but  it 
is  probable  that  it  is  soon  merged  into  the  great  pebble  belt 
previously  mentioned.  Northward  of  this  ridge  occasional 
patches  of  the  black  prairies  of  the  Eotten  Limestone  are 
met  with  where  the  overlying  pebbles  and  sands  have  been 
removed  by  denudation.  The  prairies,  however,  are  in  de- 
tached bodies,  and  do  not  form  large  tracts,  as  is  the  case  to 
the  westward. 

Southward  and  southeastward  of  the  water-shed  previ- 
ously mentioned  the  beds  of  marl,  etc.,  of  the  Ripley  group 
are  often  exposed  by  the  removal  of  the  Drift  deposits,  and 
the  reaction  of  this  marl  upon  the  overlying  loams  gives  rise 
to  the  peculiar  soils  of  Cowikee  creek.  Some  of  the  char- 
acters of  this  class  of  soils  have  been  given  under  the  head 
of  Bullock  county,  and  vary  from  a  stiflf  clay  to  rather  sandy, 
the  lighter  soils  being  found  generally  on  the  north  side  of 
the  streams.     Local   patches  of  a  tenacious  clayey  soil, 
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called  "  hog-wallow  prairie,"  are  here  and  there  met  with  in 
Gowikee  lands.  The  timber  throughout  this  region  is  a 
mixture  of  long-leaf  pine,  with  hickory,  white  and  Spanish 
oaks,  and  sweet  and  sour  gums  and  maple  in  th^  bottom 
lands.  The  hog-wallow  clay  in  dry  weather  packs  very 
much  after  the  fashion  of  the  prairie  soil  of  the  Botten 
Limestone,  but  the  colors  differ,  being  reddish  here,  and 
grayish  or  grayish-yellow  in  the  Botten  Limestone.  The 
low,  heavy  lands  of  the  Cowikee  alternate  with  light  sandy 
soils  upon  the  hillsides  and  divides,  and  occasionally  beds 
of  deep  white  sand  are  encountered,  which  remind  one  of 
the  pine  barrens  of  the  extreme  south.  The  presence  of  an 
unusually  large  proportion  of  mica  in  the  Drift  sands  has 
been  mentioned  under  Bullock  county,  and  the  same  thing 
may  be  noticed  in  this  county  also. 

A  line  drawn  diagonally  through  the  county  from  north- 
east to  southwest  would  approximately  separate  the  Botten- 
Limestone  lands  from  those  of  the  Bipley  marls.  The 
former  are  found  only  in  detached  bodies  among  the  greatly 
preponderating  loams  and  sands  of  the  overlying  Drift, 
while  the  latter  are  quite  characteristic  of  the  region  in 
which  they  occur. 

From  what  has  been  said,  it  will  not  be  difficult  to  under- 
stand the  variety  and  distribution  of  the  soils  as  they  occur 
in  Bussell  county,  being  the  sandy  and  loamy  soils  of  the 
Post-Tertiary  deposits  on  the  one  hand,  and  the  heavy 
black-prairie  soils  of  the  Botten  Limestone  and  the  stiff, 
clayey  to  light  sandy  and  marly  soils  of  the  Bipley  group  on 
the  other.  Most  of  these  soil-varieties  have  already  been 
fully  described. 

The  high  rank  of  Bussell  county  in  cotton  production  is 
due  chiefly  to  the  cultivation  of  the  lands  in  which  the  Blue 
marl,  as  it  is  called,  forms  the  substratum.  The  intermix- 
ture of  the  Blue  marl  with  the  overlying  loams  has  the 
effect  of  stimulating  the  latter  to  its  utmost  capacity. 

The  cotton  crop  is  usually  sold  to  the  merchants  at  the 
various  railroad  stations  in  the  county,  and  thence  shipped 
to  the  various  markets  north  and  east 
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BARBOUR. 

Population:  33,979.— White,  13,091 ;  colored,  20,888. 

Area  :  860  square  miles. — ^Woodland,  all.  Oak  and  Hick- 
ory Uplands,  with  Long-leaf  Pine,  610  square  miles ;  Blue 
marl  lands,  250  square  miles. 

TiUed  land:  197,455  acres. — ^Area  planted  in  cotton, 
100,442  acres ;  in  corn,  61,822  acres ;  in  oats,  10,264  acres ; 
in  wheat,  131  acres ;  in  rye,  112  acres ;  in  rice,  35  acres ;  in 
tobacco,  22  acres ;  in  sugar  cane,  647  acres ;  in  sweet  pota- 
toes, 1,274  acres. 

Cotton  production:  26,063  bales;  average  cotton  product 
per  acre,  0.26  bale,  372  pounds  seed-cotton,  or  124  pounds 
cotton  lini 

A  line  drawn  east  and  west  through  Barbour  county,  near 
the  center,  will  divide  it  into  two  parts  which  are  quite  dis- 
similar. The  soils  on  the  north  of  this  line  are  more  or  less 
calcareous,  those  on  the  south  sandy.  The  northern  half 
has  a  substratum  of  marl  and  limestone  of  the  Upper  Cre- 
taceous formation  (Ripley  group),  which,  acting  upon  the 
soil,  gives  rise  to  some  of  the  best  and  safest  cotton  lands 
in  the  State.  This  portion  of  the  county  is  drained  by  the 
three  forks  of  Cowikee  creek,  and  is  known  throughout  the 
.county  as  the  Cowikee  lands.  The  soil  is  a  moderately  stiff 
calcareous  clay,  with  patches  of  what  is  known  as  hog- 
wallow,  which  are  seldom  more  than  an  acre  or  two  in  ex- 
tent In  the  immediate  vicinity  of  the  streams  the  soil  is 
much  more  sandy,  but  highly  productive.  The  general  ap- 
pearance of  these  lands  is  that  of  a  gently  undulating,  occa- 
sionally hilly  region,  somewhat  resembling  the  prairies  of 
the  Botten-Limestone  country,  but  with  reddish  or  light- 
colored  soils.  This  region,  though  fertile,  is  malarious,  and 
is  inhabited  by  comparatively  few  white  families.  The  ne- 
groes, however,  appear  to  endure  it  very  well.  There  is  a 
peculiar  mixture  of  trees  characterizing  these  *lands,  viz ; 
hickory,  white  and  Spanish  oaks,  sweet  and  sour  gums,  and 
long-leaf  pine.  The  latter  appears  out  of  place  with  such 
surroundings. 

Upon  the  divides  in  the  Cowikee  region  the  strata  of  the 
Post-Tertiary  are  found,  consisting  of  sands,  clays,  and  peb- 
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bles,  with  the  usual  irregular  stratification.  These  beds 
throughout  the  county  show  a  larger  proportion  of  mica  than 
is  usually  seen ;  a  fact  which  may  possibly  find  an  explana- 
tion in  the  nearness  of  the  Metamorphic  area  of  the  State. 
The  soils  produced  by  these  surface  beds  are  of  the  same 
general  nature  with  similar  soils  in  other  parts  of  the  State, 
varying  from  the  extremes  of  sandy  to  clayey,  and  support- 
ing a  correspondingly  varied  growth — ^long-leaf  pines  upon 
the  sandier  and  the  various  species  of  oaks  upon  the  more 
loamy  portions. 

The  southern  half  of  the  county  is  underlaid  generally 
with  the  beds  of  the  Tertiary  formation,  but  these  are  sel- 
dom concerned  in  the  formation  of  the  soils,  since  they  are 
covered  with  the  sands  and  loams  of  the  Stratified  Drift. 
Upon  occasions  the  Tertiary  beds  approach  the  surface  and 
bring  about  modifications  of  the  soil.  Taken  as  a  whole, 
however,  the  soils  of  the  southern  half  of  Barbour  are  de- 
ficient in  lime  and  generally  sandy,  and  the  country  high  and 
rolling,  with  good  freestone  water  attainable  by  wells  from 
20  to  30  feet  deep.  This  land  is  not  specially  suited  to  cot- 
ton, though  the  free  use  of  fertilizers  will  always  produce  a 
satisfactory  yield.  In  places  where  the  overlying  drifted 
materials  have  been  partially  removed  the  calcareous  and 
greensand  beds  of  the  Tertiary  give  rise  to  the  formation 
of  local  tracts  of  very  fine  soil,  similar  in  all  respects  to 
those  mentioned  under  Pike  county. 

The  Chattahoochee  river  forms  the  eastern  boundary  of 
the  county,  and  the  bottom  lands  of  this  stream  are  from 
one  to  three  miles  wide,  and  very  productive.  Next  to  these 
are  the  second  bottoms  or  hummocks,  or  pine  flats,  always 
safe  and  easy  to  cultivate.  Bordering  upon  these  are  the 
foot-hills  of  the  pine  uplands. 

Although  the  larger  part  of  the  surface  of  this  county  is 
occupied  by^brown  loams,  with  a  growth  of  oak,  hickory,  and 
pine ;  yet  the  characteristic  agricultural  features  of  Barbour 
depend  upon  the  Blue  marls  of  the  Cowikee  and  other  drain- 
age areas  of  the  northern  half  of  the  county.  A  large  pro- 
portion (more  than  half)  of  the  cotton  crop  is  produced  in 
the  northeastern  part  of  the  county,  where  these  marls  give 
character  to  the  soils.     There  is,  perhaps,  no   part  of  the 
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State  whicli  ranks  higher  in  the  production  of  cotton  than 
the  Blue-marl  lands  of  adjacent  parts  of  Russell,  Barbour* 
and  Bullock  counties,  whose  prevailing  soils  are  light  sandy 
loams,  easily  worked,  possessing  a  comparatively  high  per- 
centage of  lime,  by  which  they  are  rendered  extraordinarily 
thrifty. 

ABSTBACT   OF  THB  BBPOBTS  OP  JT7DOB   H.    D.  CIjATTON,    OF  CLAYTON,  AND   DB.    H. 

HAWKINS,  OF  HAWKIN8TILLE. 

(The  region  reported  upon  lies  at  the  headwaters  of  Chodawhaichie  rivery  and  in^ 
dudes  holh  xtplands  and  lowlands;  also,  the  CowUcee  lands  are  described.) 

No  local  causes  influence  the  growth  of  cotton  in  the  former  region,  but 
in  the  Gowikee  lands  the  heavy  dews  are  thought  to  be  favorable  to  the 
growth.  The  upland  soils  are  gray  to  red  in  color,  and  mostly  sandy  and 
porous.  The  gray  lands  are  about  three-fourths  and  the  red  about  one- 
fourth  of  the  area.  The  growth  upon  the  gray  land  is  a  mixture  of  long-leaf 
pine,  red,  white,  and  post  oaks,  and  hickory,  and  that  on  the  red  land  the 
same,  with  the  addition  of  walnut,  persimmon,  grape-vines,  chincapin, 
buckeye,  etc.  The  red  soil  is  usually  much  stiffer  than  the  gray,  and  has  a 
subsoil  of  sometimes  very  hard  clay  and  sand,  underlaid  frequently  with  a 
hard-pan  at  a  depth  of  several  feet. 

These  soils  are  easy  of  tillage  at  all  times,  and  produce  the  usual  crops, 
being,  however,  best  adapted  to  grain,  potatoes,  and  peas,  although  cotton 
forms  at  least  half  of  the  cultivated  crops.  The  most  productive  height  of 
stalk  is  about  three  feet .  About  a  fourth  of  this  kind  of  land  lies  turned 
out,  chiefly  because  since  the  war  the  negro  laborers  cannot  be  induced  to 
care  for  the  land  and  keep  the  ditches  cleared  out  either  on  hillsides  or  in  the 
bottoms  unless  especially  hired  for  the  purpose,  and  this  takes  too  n^[Pii 
money  from  the  owner  of  the  land  to  justify  him  in  so  doing.  On  some 
farms,  where  the  negroes  have  become  attached  to  the  place,  they  can,  by  a 
little  coaxing,  be  induced  to  keep  up  the  land. 

When  turned  out  for  10  or  15  years  and  grown  up  in  old  field,  pine  lands 
will  produce  nearly  as  well  as  the  fresh  lauds  when  reclaimed.  A  great  deal 
of  injury  is  done  both  to  the  hills  and  the  valleys  by  washings  and  gullies. 
When  the  hillsides  are  turned  out  and  grow  up  in  the  pines,  the  valleys  are 
improved,  there  being  no  washings  from  above. 

The  soil  of  the  Gowikee  lands  is  a  fine  sandy  loam,  alternating  with  a 
heavier,  clayey,  sometimes  prairie-like  loam,  both  more  or  less  strong  in 
lime.  The  color  is  usually  gray  or  yellowish,  and  the  subsoil  is  also  of  light 
color.  The  common  growth  is  oak,  hickory,  and  long  leaf  pine.  The  three 
branches  of  Gowikee  creek  flow  together  before  reaching  the  river.  On  the 
north  side  of  each  the  land  is  comparatively  level,  and  the  principal  g^wth 
pine;  the  soil,  light-gray,  chincapin,  and  hog- wallow.  On  these  the  cotton 
is  small  but  very  prolific,  though  most  subject  to  rust  after  the  land  has 
been  cultivated  for  a  few  years.  On  the  south  side  of  these  streams  the 
land  is  much  stronger,  with  more  lime,  and  produces  a  large  cotton  weed; 
it  is  also  better  for  corn. 

32 
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In  wet  seasons  the  land  is  rather  difficult  to  till,  bat  yields  fine  crops. 
Cotton  occupies  f oar-fifths  of  th«  cnltivated  land,  and  the  height  of  stalk  a£ 
which  it  is  mo:iit  prolific  is  from*  three  to  foar  feet.  About  10  per  cent,  of 
the  land  lies  out,  but  it  does  well  when  reclaimed.  The  soil  washes  badly 
on  slopes,  and  the  yalleys  are  injured,  often  to  the  extent  of  10  percent., by 
tlie  washings  from  the  uplands.  Some  slight  efforts  haye  been  made  to 
check  the  damage  by  horizont^izing,  hillside  ditching,  etc.,  and  with  good 
success. 


THE  FLATWOODS  BELT. 

This  comprises  a  narrow  strip  running  throu^  the  counties 
of  Sumter,*  Marengo,*  and  Wilcox.*' 

SUKTEIL 

(See  "Central  Prarie region.") 

ICASXNGO. 

(See  "  Central  Prairie  region.") 

WILCOX. 

(See  "Oak  and  Hickory  Uplands,  witli  Long-leaf  Pine.") 


OAK  AND  HICKORY  UPLANDS,  WITH  LONG-LEAF 

PINE. 

This  region  comprises  wholly,  or  in  part,  the  following- 
counties  :  Sumter,*  Choctaw,  Clarke,  Monroe,  Wilcox,.  But- 
tler,  Conecuh,  Covington,*  Crenshaw,  Montgomery,*  Bul^- 
lock,*  Barbour,*  Pike,  Coffee,  Dale,  and  Henry. 

SUMTER. 

(See  "Central  Prairie  region.") 

CHOCTAW. 

Poptdation :  15,731.— White,  7,390  ;  colored,.  8^4L 
Area :  930  square  miles. — Oak  and  Hickory  and  Long-leafi 
Pine  Uplands,  830  square  miles ;  Lime  Hills,  100  square 
miles.     Of  the  former,  475  square  miles  are  long-leaf  pine 
uplands  and  355  square  miles  brown-loam  uplands. 
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Tilled  land :  77,182  acres. — Area  planted  in  cotton,  31,086 
acres ;  in  com,  25,613  acres ;  in  oats,  3,338  acres ;  in  rice, 
38  acres ;  in  sugar-cane,  101  acres ;  in  tobacco,  23  acres ;  in 
sweet  potatoes,  748  acres. 

Cotton  production :  9,054  bales;  average  cotton  product  per 
acre,  0.29  bale,  414  pounds  seod-cotton,  or  138  pounds  cot- 
ton lint. 

In  Choctaw  county  the  rocky  substratum  is  made  by  the 
various  beds  of  the  Tertiary  formation)  and  while  these  un- 
derlying older  rooks  have  been  covered  with  deposits  of 
sand,  pebbles,  and  loam  of  a  later  period,  yet  they  are  in 
many  places  sufficiently  near  the  surface  to  modify  the  soils, 
and  in  some  instances  to  form  them  outright  On  account 
of  the  slight  southward  dip  of  the  Tertiary  beds,  we  find 
the  lowest  and  oldest  of  these  in  the  northern  part  of  the 
county,  while  the  latter  beds  appear  at  the  surface  in  suc- 
cession as  we  go  southward. 

Throughout  the  county  the  higher  levels  of  the  table- 
lands have  the  brown  loam  to  gray  sandy  soils  of  the  Drift 
deposits  before  named ;  but  where  these  have  been  removed, 
as  upon  the  slopes  and  on  the  borders  of  the  lowlands,  then 
the  Tertiary  rocks  come  to  light  and  produce  many  decided 
soil  varieties.  The  lowest  Tertiary  beds  occurring  in  Choc- 
taw county  consist  of  laminated  clays,  usually  cf  grayish 
colors,  which  are  interstratified  with  sandy  strata  contain- 
ing great  numbers  of  marine  shells,  constituting  marl  beds. 
These  beds  occur  as  far  south  as  the  latitude  of  Butler,  and, 
where  they  take  part  in  the  formation  of  the  soils,  give  rise 
to  heavy  clayey  soils  on  the  one  hand  and  to  stiff  calcareous 
loams  on  the  other.  About  Butler  may  be  seen  lime-hills 
of  this  character.  The  growth  on  these  hills  consists  chiefly 
of  post  oak,  hickory,  and  short-leaf  pine,  with  a  few  oaks  of 
other  species.  Most  of  these  trees  are  draped  with  long 
moss.  Where  the  overlying  sandy  loams  are  thick  the  long- 
leaf  pine  becomes  abundant,  and  on  most  of  the  sandy  pla- 
teau it  is  the  prevailing  tree. 

The  next  division  of  the  Tertiary,  which  makes  its  ap- 
pearance south  of  Butler  in  a  belt  extending  to  Bladon 
Springs,  is  made  up  of  aluminous  sandstones  and  claystones, 
which  overlie  beds  of  dark-colored  clays,  interstratified  with 
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l^eds  of  greonsand  marl.  Where  the  sandstones  are  prom* 
inent  the  topogi-aphy  is  quite  varied  and  consists  of  hi^h^ 
steep  hills,  with  deep,  narrow  ravines.  The  soils  which  depend 
upon  *this  material  are  naturally  poor,  and  the  timber  is 
mostly  of  long-leaf  pine,  black-jack,  and  high-ground  willow 
oaks;  but  the  calcareous  deposits  previously  mentioned 
give  rise  to  very  good  limy  soils,  where  sufficiently  large 
tracts  of  land  level  enough  for  cultivation  can  be  found.  In 
all  this  section  between  Butler  and  Bladon  Springs,  the 
creek  bottoms  appear  to  be  very  productive  and  to  contain 
a  considerable  proportion  of  lime,  as  may  be  inferred  from 
the  luxuriance  of  the  vegetation  and  the  prevalence  of  the 
spruce  pine,  which  seems  to  be  a  lime-loving  tree.  The 
uplands  between  these  streams  have  the  usual  sandy  loam 
soils,  and  in  some  places  the  sandstones  themselves  form 
the  soils,  which  are  then  almost  worthless  for  cultivation. 

South  of  Bladon  Springs  (the  waters  of  which,  like  those 
of  Tallahatta  Springs,  on  the  other  side  of  the  river,  come 
from  the  Tertiary  rocks  just  described)  the  country  is 
formed  of  the  strata  of  the  Jackson  and  Vicksburg  groups 
of  the  Tertiary,  and  are  either  calcareous  clays,  marine 
shell  deposits,  or  white  limestone.  In  places,  particularly 
along  the  usually  very  steep  slopes  bordering  the  streams, 
the  calcareous  beds,  and  especially  those  of  slight  coherence, 
mingle  with  the  materials  of  the  overlying  deposits,  and 
produce  the  peculiar  soils  of  the  Lime-hills.  These  vary 
from  a  stiff,  limy  red  loam  to  a  black  soil  very  much  like 
some  of  the  soils  of  the  Central  Prairie  belt.  Unlike  these, 
however,  the  Lime  Hill  soils  appear  in  this  county  only  in 
comparatively  limited  patches,  and  the  region  of  their  oc- 
currence has  the  prevailing  characters  of  the  pine  uplands, 
the  calcareous  soils  forming  only  a  small  proportion  of  the 
total  area. 

From  !Mr.  James  Hararick,  of  Isney,  I  learn  that  the  belt 
of  what  is  called  in  this  county  "  shell  prairie'*  is  about  five 
miles  wide,  and  enters  the  county  in  township  eleven,  range 
five,  west,  and  passes  southe'ast,  leaving  the  county  in  town- 
ship nine,  range  three,  west.  These  and  the  creek  bottoms 
form  the  ve^iy  best  lands  in  the  county. 

All  the  divides  and  high  lands  of  the  southern  part  of  the 
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county  have  rather  thick  beds  of  Drift  and  Loam  overly- 
ing the  Tertiary,  and  the  agricultural  features  are  hence 
mostly  independent  of  the  latter,  except  along  the  drainage 
slopes. 

It  will  be  seen  from  what  has  been  said  that  while  the 
prevailing  character  of  Choctaw  county  is  that  of  the  Long- 
leaf  Pine  Uplands  with  Oak  and  Hickory,  yet  the  most  pro- 
ductive lands,  and  those  which  are  of  most  importance  to 
the  cotton-planter,  are  the  shell  prairie  and  creek  bottoms. 
In  the  adjoining  counties  of  Clarke  and  Wayne,  in  Missis- 
sippi, the  shell  prairies  are  of  the  same  nature,  though,  if 
anything,  rather  more  widely  distributed,  and  in  larger 
bodies. 

The  Tombigbee  river  on  one  side  of  the  county,  and  the 
Mobile  and  Ohio  railroad,  in  Mississippi,  on  the  other,  fur- 
nish the  only  means  of  transportation  for  the  products  of  the 
distant  markets. 

CLARKE. 

Population:  17,806.— White,  7,718;  colored,  10,088. 

Area:  1,169  square  miles. — Woodland,  all.  Lime-hills, 
560  square  miles;  Oak  and  Hickory  and  Long-leaf  Pine 
Uplands,  340  square  miles,  of  which  100  are  Brown-loam 
Uplands  and  240  Long-leaf  Pine  Uplands;  EoUing  and 
Open  Pine  Woods,  260  square  miles. 

Tilled  land:  77,186  acres, — ^Area  planted  in  cotton,  33,477 
acres ;  in  corn,  28,220  acres  ;  in  oats,  5,065  acres  ;  in  tobacco, 
19  acres;  in  sugar-cane,  200  acres;  in  rice,  22  acres;  in 
sweet  potatoes,  1,256  acres. 

Cotton  production:  11,097  bales;  average  cotton  product 
per  acre,  0.33  bale,  471  pounds  seed-cotton,  or  157  pounds 
cotton  lint. 

The  position  of  Clarke  county,  in  the  angle  of  the  Alabama 
and  the  Tombigbee  rivers,  is  favorable  to  the  production  of 
a  diversified  topography  and  to  the  exposure  of  its  rock 
structure ;  hence  the  study  of  its  natural  features  is  of  the 
greatest  interest.  The  Tombigbee  receives  by  far  the  greater 
part  of  its  surface  drainage,  for  the  divide  between  the  two 
rivers  runs  within  ten  miles  of  the  Alabama  river  the  whole 
length  of  the  county.    It  thus  follows  that  its  principal 
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creeks — Bashi,  Tallahatta,  Satilpa,  Jackson's,  and  Bas- 
sett's — flow  west  or  southwest  diagonally  across  the  county. 
The  rock  strata  have  a  gentle  dip  southward,  and  to  this 
relation  between  the  directions  of  the  streams  and  the  dip 
of  the  rocks  is  due  one  of  the  striking  topographical  features 
of  the  county,  viz:  that  escarpments  or  abrupt  hills  are 
found  on  the  southern  or  southeastern  borders  of  these 
streams,  while  to  the  north  and  northwest  the  slopes  are 
very  gradual,  often  almost  imperceptible. 

The  Tertiary  strata  which  form  the  substratum  of  Clarke 
county  have  been  covered  with  beds  of  sand,  pebbles,  and 
red  loam,  and  the  altitude  of  the  main  water-sheds,  which 
are,  in  general,  plateaus  covered  with  these  drifted  mate- 
rials, is  about  500  feet  above  tide.  The  greater  part  of  the 
original  surface  has  been  irregularly  worn  away  by  erosion, 
and  especially  is  this  the  case  in  the  lower  part  of  the 
county,  where  the  two  rivers  are  not  more  than  from  six  to 
ten  miles  apart.  Both  the  Tertiary  strata  and  the  Drift 
beds  overlying  them  have  contributed  to  the  formation  of 
the  soils  of  the  county,  but  in  very  unequal  proportions, 
since  the  Drift  occupies  the  greater  part  of  thd  surface. 

The  high  hills  which  overlook  and  form  the  southern 
border  of  the  drainage  area  of  Tallahatta  creek  are  caused 
by  hard  sandstones  and  claystones  perhaps  200  feet  in  thick- 
ness. These  rest  upon  dark-colored  laminated  clays  and 
sands,  which  form  their  lower  parts,  and  underlie  also  the 
whole  region  north  of  them  to  the  line  of  Marengo  and  be- 
yond. The  Tallahatta  hills,  as  they  may  be  called,  are 
rough  and  rocky,  and  have  in  general  poor,  sandy  soils, 
upon  which  long-leaf  pine  and  black-jack  and  high-ground 
willow  oaks  form  the  principal  timber.  Where  the  streams 
have  cut  down  through  these  sandstones  into  the  underlying 
strata  the  soils  are  often  of  much  better  character,  for  rea- 
sons which  will  appear  hereafter.  Usually  in  the  region  of 
these  hills  there  are  no  good  soils,  and  the  country  is  very 
sparsely  settled.     Cattle,  however,  find  very  good  pastures. 

North  of  the  Tallahatta  hills  the  lignitic  clays  and  sands 
form  a  much  more  level  country,  whose  soils,  while  in  a 
great  measure  derived  from  the  overlying  Drift  beds,  are 
nevertheless  in  places  greatly  modified  by  intermixtures 
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with  these  older  rocks.  Interstratified  with  the  clays  and 
sands  are  one  or  two  beds  of  shell  marl  containing  a  notable 
amount  of  greensand,  and  where  these  come  to  the  surface 
a  great  improvement  in  the  soil  may  be  noticed.  This  im- 
provement is  most  strikingly  seen  in  the  Lime  Hills,  a  belt 
of  which  crosses  the  county  nearly  east  and  west  through 
Choctaw  Corner.  The  limy  tracts  are  not  always  continu- 
ous for  long  distances,  but  are  rather  in  detached  bodies, 
except  eastward  near  the  Wilcox  line,  where  they  become 
characteristic.  The  hills  are  usually  very  steep,  and  the 
soil,  in  consequence,  washes  badly,  and  when  left  out  of 
cultivation  soon  becomes  disfigured  by  unsightly  gullies. 
The  timber  is  chiefly  beech,  but  with  it  are  many  other 
trees,  such  as  hickoi'y,  white  oak,  sweet  gum,  short-leaf 
pine,  spruce  pine,  etc. 

Southward  from  the  Tallahatta  hills,  (leaving  out  of  ac- 
count the  superficial  Drift  beds)  the  whole  county  is  formed 
of  beds  of  white  limestone  of  varying  degrees  of  purity, 
which  are  interstratified  with  thinner  beds  of  loose  shell 
marl.  These  rocks  and  marl  beds,  with  one  principal  ex«- 
ception,  do  not  play  any  very  important  part  in  the  forma- 
tion of  the  soils.  This  exception  is  found  in  the  lowermost 
of  the  limestone  beds,  which  is  impure  and  clayey,  and  in 
places  is  almost  a  calcareous  clay.  Wherever  this  rock 
occurs  as  the  surface  formation,  or  where  the  surface  mate- 
rials are  affected  by  it,  it  gives  rise  to  a  series  of  peculiar 
soils  which  characterize  the  lime-hills  and  shell  prairies. 
The  varieties  of  soil  depending  on  this  rock  alone  are  of  two 
kinds :  a  loose,  black  material,  and  a  gray,  waxy  clay,  which 
becomes  black  on  the  addition  of  vegetable  matter.  A  mix- 
ture of  this  gray  clay  with  the  red-drift  loam  produces  a 
stiff  yellowish  or  mahogany  soil,  difficult  of  cultivation,  but 
very  fertile.  These  soils  and  their  characteristic  vegetation 
have  been  somewhat  fully  described  in  the  general  part 
(page  280). 

It  would  be  a  mistake  to  suppose  that  the  prairie  or  lime 
soils  form  the  majority  of  the  tillable  lands,  even  where 
they  give  character  to  the  country.  The  great  proportion  of 
all  the  soils  is  derived  from  the  surface  loam  previously 
apokea  of,  and  the  limy  soils  are  seeu  usually  in  small  de- 
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tached  bodies,  mostly  at  lower  levels,  where  the  superficial 
beds  have  been  removed  by  denudation.  This  limestone  is 
the  matrix  of  the  huge  bones  (of  Zeuglodon)  which  have  been 
found  from  time  to  time  in  Clarke  county.  Associated  with 
it  are  also  beds  of  gypsum,  which  is  found  occasionally  in 
crystallized  form  in  great  quantities  imbedded  in  clay.  This 
gypsum  might  be  profitably  employed  upon  the  lands  of  the 
sections  where  it  abounds.  The  lime-hills  occur  from  the 
latitude  of  Coffeeville  and  southward  as  far  as  the  vicinity 
of  Barlow  Bend,  or  over  three-fourths  of  the  county.  In 
many  places  the  bare  white  rock  is  exposed  in  great  bodies, 
as  about  Clarkesville,  Suggsville,  Cedar  creek,  etc. 

The  other  limestone  beds  which  overlie  the  one  just  de- 
scribed play  an  important  part  in  the  topography,  but  are 
not  so  generally  concerned  in  production  of  a  peculiar  soil 
as  is  the  former.     It  is  seen  in  a  great  bluff  at  old  Saint  I 

Stephens.  Portions  of  it,  when  freshly  quarried,  are  quite 
soft,  and  are  easily  cut  into  blocks,  which  are  used  in  the 
construction  of  chimneys.  The  thin  beds  of  shell  marl 
which  are  associated  with  these  rocks  have  a  local  effect 
upon  the  soils.  Some  of  them  could  be  profitably  employed 
on  the  lands  which  lie  contiguous,  but  they  are  not  generally 
rich  enough  to  be  shipped  to  distant  points.  An  exception 
might  be  made  in  the  case  of  the  marl  bed  which  occurs  at 
the  Claiborne  landing,  in  Monroe  county,  and  which  is  seen 
at  several  points  on  the  Clarke  county  side.  This  is  a  shell 
marl,  which  in  places  contains  very  little  else  than  shells, 
and  might  pay  to  ship.*  Some  of  the  more  level  areas, 
where  the  limestone  lies  beneath  the  surface,  are  marked 
with  shallow  depressions,  or  lime-sinks  ;  but  this  feature  is 
not  a  common  one  in  Clarke. 

Of  the  soils  produced  by  the  surface  beds  of  the  Drift  it 
does  not  seem  necessary  to  speak  at  this  place,  since  they 
have  been  fully  treated  of  in  the  general  part  of  this  report. 
All  the  table-lands  and  many  other  areas  in  Clarke  have  the 
loam  soils,  many  of  which  are  of  excellent  quality.  The 
pebbles  which  so  commonly  underlie  the  surface  loams 
usually  make  their  appearance  along  the  hillsides,  where 


^8ee,  in  this  connection,  the  chapter  on  Fertilizers  above. 
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the  table-lands  break  oflf  toward  the  water-courses.  They 
may  be  seen,  for  instance,  about  the  towns  of  Jackson  and 
Grove  Hill,  and  in  many  similar  positions. 

On  the  water-shed  between  Bassett's  creek  and  the  Ala- 
bama river,  there  are  places  where  the  gullies  have  en- 
croached on  each  side  upon  the  hills  until  only  a  narrow 
ridge  now  remains  of  the  dividing  plateau.  From  this  ridge 
the  view  is  unobstructed  on  each  side,  and  embraces  the 
whole  width  of  the  drainage  areas  of  the  two  streams. 

With  reference  to  its  prevailing  timber  growth,  this  coun- 
ty may  be  divided  into  several  distinct  belts.  The  northern 
belt  is  a  region  of  oak  uplands,  with  long  and  short-leaf 
pine.  Interspersed  with  these  uplands  are  the  lime-hills, 
with  beech  timber  and  the  peculiar  growth  which  generally 
characterize  bottom  lands.  South  of  this  come  the  Talla- 
hatta  hills,  occupying  a  belt  10  miles  in  width,  timbered 
with  long-leaf  pine  and  black-jack ;  thence  southward,  to 
the  lower  limit  of  the  county,  are  alternations  of  oak  and 
hickory  uplands  and  long-leaf  pine  forests,  the  latter  in- 
creasing in  extent  in  the  same  proportion  that  the  former 
decrease,  till  below  Grove  Hill  the  country  has  the  char- 
acters of  the  pine  uplands  and  rolling  pine  lands.  Within 
this  region  are  the  lime-hills  and  shell  prairies  of  the  white 
limestone. 

The  cotton  lands  of  Clarke  county  are  the  second  bottoms 
or  hummocks  of  the  two  rivers,  and  are  often  several  miles 
in  width,  with  sandy  loam  soils,  in  many  cases  strengthened 
by  the  washings  from  the  calcareous  uplands.  The  creek 
lands  are  not  so  generally  desirable,  for  on  the  north  side 
the  soils  are  nearly  always  too  sandy.  On  the  southern 
side,  where,  by  reason  of  the  marly  beds,  the  soils  are  often 
of  a  very  superior  character,  the  surface  is  usually  very 
broken,  and  it  is  possible  to  cultivate  only  small  patches ; 
such,  at  least,  is  the  case  with  the  principal  streams.  The 
small  creeks  which  flow  into  the  Alabama  river  have  gen- 
erally very  little  bottom  lands,  and  often  steep,  rocky  banks. 
The  lime-hills,  both  north  and  south  of  the  Tallahatta  hills, 
produce  fine  crops,  especially  the  loose,  black-shell  prairie 
of  the  latter.  The  upland  soils  of  the  red  loam  have  the 
same  character  in  this  county  as  elsewhere,  and  are  some  of 
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the  best  and  safest  of  the  cotton  lands.  Clarke  county  de- 
pends upon  the  two  rivers  for  shipping  its  cotton  to  market, 
and  the  most  of  it  goes  naturally  to  Mobile.  The  freight  to 
that  point  is  from  $1.25  to  $1.50  per  bale. 

MONBOE. 

Populatim:  17,091.— "White,  7,780;  colored,  9,311. 

Area:  1,030  square  miles. — ^Woodland,  all.  Undulatii^ 
pine  lands,  380  square  miles ;  Pine  Uplands,  250  square 
miles;  Brown  loam  or  Oak  and  Hickory  Uplands,  130 
square  miles ;  Lime-hills,  270  square  miles. 

Tilled  land :  77,317  acres, — Area  planted  in  cotton,  33,463 
acres ;  in  com,  24,135  acres ;  in  oats,  4,597  acres  ;  in  rice,  78 
acres ;  in  sugar-cane,  329  acres ;  in  tobacco,  11  acres ;  in 
sweet  potatoes,  920  acres. 

Cotton  production :  10,421  bales  ;  average  cotton  product 
per  acre,  0.31  bale,  441  pounds  seed-cotton,  or  147  pounds 
cotton  lini 

In  its  geological  structure  Monroe  county  closely  resem- 
bles Clarke,  which  adjoins  it  on  the  west.  The  underlying 
rocks  throughout  the  county  are  those  of  the  Tertiary  form- 
ation, the  aluminous  and  siliceous  sandstones  of  the  Buhr- 
stone  group  occurring  in  the  northern  part  of  the  county, 
while  the  white  limestone  underlies  all  the  southern  part. 
But  the  beds  of  sand,  pebbles,  and  loam  belonging  to  the 
Stratified  Drift  formation  are  spread  over  all  these  older 
rocks,  and  are  concerned  in  the  formation  of  the  greater 
part  of  the  soils. 

The  sandstones  above  mentioned  form  a  hilly  and  much 
broken  country,  with  poor  sandy  soils,  on  the  uplands ;  but 
as  the  sandstones  are  underlaid  with  a  dark-colored  lamina- 
ted clay,  interstratified  with  beds  of  greensand  marl,  the 
valleys  lying  at  the  foot  of  these  hills  are  often  very  pro- 
ductive. The  whole  of  this  region  is  characterized  by  rough, 
precipitous  hills  with  long-leaf  pine  growth,  alternating  with 
fertile  limy  valleys.  Notwithstanding  the  broken  character 
of  the  country,  some  of  the  most  prosperous  farmers  are 
located  in  this  section. 

In  the  central  and  southern  parts  of  the  county  the  to- 
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pography  is  comparatively  little  influenced  by  the  underly- 
ing rocks,  and  the  uplands  have  the  prevailing  characters  of 
the  pine  hills  or  rolling  pine  lands,  and  similarly  with  the 
soils,  which  are  for  the  most  part  the  sandy  loams  derived 
from  the  Drift,  present  no  peculiarities.  Where,  however, 
these  surface  materials  have  been  partially  removed,  as 
within  the  drainage  areas  of  Flat  and  Limestone  creeks,  the 
case  is  different ;  for,  the  marls  or  limestones  of  the  Tertiary 
formation  are  uncovered  and  brought  in  contact  with  the 
overlying  loams,  and  thus  are  produced  those  fertile  soils 
of  the  lime-hills  and  creek  bottoms  for  which  these  locali- 
ties are  noted.  The  uplands  bordering  these  creek  lands 
are  the  usual  sandy  pine  hills,  and  as  these  break  off  toward 
the  creeks  the  lime-hills  occur,  which  are  usually  very  steep, 
and  have  comparatively  little  level  land  on  top.  The  soils 
are  of  various  colors,  from  gray  and  reddish  to  nearly  black, 
usually  pretty  stiff,  and  sometimes  contain  shells.  The  bot- 
tom lands,  adjacent  to  the  lime-hills,  are  more  sandy,  but 
are  usually  more  or  less  influenced  by  the  lime  of  the  hills, 
and  make  the  best  cotton  lands  in  the  county. 

Below  the  latitude  of  Monroeville  the  county  is  a  level  or 
gently  rolling  piny  woods,  with  occasional  lime-sinks,  which 
reveal  the  presence  of  the  limestone  beneath,  but  this  rock 
seldom  appears  at  the  surface  except  along  the  banks  of  the 
streams.  In  all  this  region  very  little  cotton  is  planted  ex- 
cept in  the  lowlands  adjacent  to  the  Alabama  river. 

The  cotton  lands  of  Monroe  county  are  the  lowlands  of 
Flat  and  Limestone  creeks  and  the  Alabama  river.  The  up- 
lands are  generally  sandy  and  not  very  productive,  especially 
in  the  southern  half  of  the  county.  There  are  some  good 
bodies  of  table-land  with  brown-loam  Soil  and  red-clay  sub- 
soil, but  these  are  similar  to  the  brown-loam  soils  of  the 
other  counties.  The  marls  from  Flat  creek,  where  they 
occur  in  large  enough  beds,  might  be  used  with  advantage 
on  the  poorer  upland  soils,  which  are  within  convenient 
distance. 

The  agricultural  characters  of  the  Flat  Creek  region  are 
shown  in  the  following  abstract : 
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ABSTKACT  OF  THE  EEPORT  OP  DR.  J.  M.  HABRINOTON,  OF  NEWTON  ACASESfT. 

The  lowlands  of  the  region  described  are  the  first  and  second  bottoms  of 
Flat  creek,  a  tributary  of  the  Alabama  river;  the  uplands  are  the  rolling  or 
level  table-lauds  bordering  upon  the  same .  In  the  lowlands  the  cotton  is 
generally  later  than  on  the  surrounding  uplands,  on  account  of  the  cold  na- 
ture of  the  soil  in  the  former. 

The  soils  described  are:  First,  the  stiff  creek  bottoms  with  adjoining  sandy 
lands;  second,  the  rolling  Ume-hills  and  their  adjoining  bottom  lands;  and 
third,  the  sandy  uplands. 

In  the  region  under  consideration  about  one-half  of  the  cultivated  lands 
are  of  the  first  kind,  or  creak  lands.  The  prevailing  timber  is  poplar,  white 
oak,  ash,  beech,  and  sweet  gum.  The  light  soils  are  fine  to  coarse  sandy, 
and  the  heavier,  clayey  loams,  sometimes  quite  stiff.  The  colors  are  varied, 
ranging  from  whitish  to  gray,  brown,  blackish,  and  black.  A  change  of  color 
to  that  of  the  subsoil  is  usually  noticed  at  a  depth  of  six  inches.  The  sub- 
soil is  generally  yellow  or  red,  though  sometimes  it  is  of  a  bluish  pipe-clay 
color,  and  when  of  the  nature  of  a  pipe-clay  it  is  sometimes  almost  imper- 
vious to  water.  The  underlying  material  is  sand,  gravel,  or  limestone, 
according  to  the  locality.  In  tilling  qualities  the  soil  is  difficult  both  in  wet 
and  in  dry  seasons,  and  is  late,  cold,  and  generally  ill-drained.  The  crops 
produced  upon  it  are  corn,  cotton,  sweet  potatoes,  pease,  oats,  and  rice. 
The  soil  is  apparently  best  adapted  to  cotton,  which  makes  about  two-thirds 
of  the  cultivated  crops.  The  lime  lands  occupy  about  one-fourth  of  the  de- 
scribed area,  and  their  natural  growth  is  post  oak,  hickory,  and  maple.  The 
soil  is  usually  a  heavy  clay  loam  of  a  whitish,  gray,  buff,  brown,  or  mahog- 
any color,  with  an  average  thickness  to  color  change  of  three  or  four  inches. 
The  subsoil  is  generally  heavier,  and  is  underlaid  with  rock  from  one  to  four 
feet  in  depth.  The  soil  is  difficult  of  tillage  in  all  seasons,  but  is  early  and 
warm,  and  is  better  suited  to  corn  than  to  the  other  crops.  Cotton  makes 
only  about  one-fourth  of  the  crop  planted. 

The  sandy  uplands  form  about  one-fourth  of  the  region  herein  embraced. 
The  natural  timber  is  long-leaf  pine  and  black  and  red  oaks.  It  is  uni- 
formly a  fine  sandy  loam  of  whitish,  gray,  and  other  light  colors,  with  a 
thickness  of  two  to  four  inches  down  to  the  change  of  color.  The  subsoU 
is  usually  heavier,  and  contains  sometimes  rounded  or  water-worn  pebbles 
of  quartz,  and  is  underlaid  with  sand  or  gravel.  This  soil  is  easily  tilled 
nnder  all  circumstAnces,  and  is  early,  warm,  and  well-drained:  is  best 
adapted  to  corn,  the  cotton  forming  only  one-fourth  of  the  crops.  The 
height  of  stalk  varies  from  two  to  three  feet  on  the  pine  lands  to  five  or  six 
on  the  lime  lands,  and  in  the  bottoms,  the  most  productive  height  being  the 
medium . 

The  fresh  pine  lands  will  yield  from  400  to  700  pounds  oif  seed-cotton  to 
the  acre;  the  lime-hills  and  bottoms,  from  1,000  to  1,200 pounds.  From  one- 
third  to  one-fourth  of  the  pine  and  bottom  lands  have  been  turned  out,  and 
at  least  two-thirds  of  the  lime  hills;  and  the  latter  is  hardly  ever  reclaimed, 
because  it  washes  so  badly  that  it  is  about  mined  before  it  is  turned  out. 
The  other  lands,  when  reclaimed,  produce  better  than  when  turned  out, 
but  not  so  well  as  when  new.  Very  little  effort  has  been  made  to  prevent 
washes. 
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WILCOX. 

Papulation:  31,828.— White,  6,7ll;  colored,  25,117. 

Area :  960  square  miles. — Woodland,  all.  Oak  and  Hick- 
ory Uplands,  with  Long-leaf  Pine,  600  square  miles ;  Cen- 
tral Prairie  region,  300  square  miles  (of  which  200  square 
miles  are  of  the  fiills  Prairie  character  and  100  of  the  Rot- 
ten Limestone) ;  Flatwoods,  60  square  miles. 

Tilled  land :  161,228  acres. — Area  planted  in  cotton,  llfil& 
acres ;  in  corn,  40,053  acres ;  in  oats,  7,011  acres ;  in  sugar- 
cane, 251  acres ;  in  rice,  14  acres ;  in  tobacco,  15  acres ;  in 
sweet  potatoes,  1,597  acres. 

Cotton  production :  26,745  bales ;  average  cotton  product 
per  acre,  0.35  bale,  498  pounds  seed-cotton,  or  166  pounds 
cotton  lint. 

Wilcox  county  has  for  its  underlying  rocks  the  strata  of 
the  lowest  or  lignitic  subdivision  of  the  Tertiary  formation, 
except  along  the  northern  edge  on  the  eastern  side  of  the 
river  and  the  northwestern  corner,  west  of  the  river,  where 
the  Cretaceous  rocks  are  found.  Where  the  calcareous  beds 
mingle  with  the  overlying  strata  of  sand  and  loam  a  stiff, 
sticky  soil  of  considerable  fertility  is  produced,  the  growth 
on  which  is  a  mixture  of  short-leaf  pines,  post  oaks,  etc. 

In  the  direction  of  Portland  the  uplands  are  covered  with 
the  strata  of  the  Drift,  but  as  a  descent  is  made  toward  Pine 
Barren  creek  the  hard  limestones  and  other  calcareous  Cre- 
taceous rocks  are  encountered,  and  heavy,  tenacious  clays 
make  the  soil.  Of  the  quality  of  these  clays  one  can  best 
judge  after  passing  over  them  with  a  vehicle  after  rains, 
when  the  mud  in  certain  stages  of  drying  sticks  to  the 
wheels  with  a  tenacity  that  is  wonderful ;  it  is  difficult  even 
to  cut  it  off  with  a  knife.  A  belt  of  country  similar  to  this 
is  passed  between  Dayton  and  Linden,  in  Marengo  county, 
as  there  described. 

The  belt  of  Flatwoods  which,  in  Marengo  county,  has 
been  mentioned  as  occurring  immediately  south  of  the  sandy 
ridge  of  Linden,  is  seen  in  this  county  also  in  a  similar 
position.  The  underlying  rocks  of  the  Flatwoods  are  the 
laminated  clays  that  lie  at  the  base  of  the  Tertiary  forma- 
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tioEL     These  flatwoods,  in  Wilcox,  are  known  only  on  the 
western  side  of  the  river,  southwest  of  Prairie  Bluff. 

In  the  lower  part  of  the  county  the  other  Tertiary  beds 
come  to  the  surface.  These  consist  of  gray  and  dark  colored 
clays  and  sands,  with  which  is  associated  a  marl  bed  con- 
taining the  mineral  greensand.*  As  a  consequence,  when^ 
ever  these  calcareous  beds  are  near  enough  to  effect  the  soil 
a  very  marked  improvement  is  observed!  The  lime-hills 
which  characterize  that  part  of  the  county  west  of  the  river 
and  above  Lower  Peach  Tree  owe  their  existence  to  these 
beds.  The  surface  in  this  region  is  very  broken,  and  the 
lands  suffer  from  washes  ;  the  soils  are  stiff,  clayey,  calca^ 
reous  loams  of  gray,  reddish,  and  darker  colors,  and  the 
timber  is  mostly  beech,  with  white  oak,  holly,  hickory,  ash, 
poplar,  short-leaf  and  spruce  pine.  This  lime-hill  region  is 
bounded  on  the  south  by  a  line  of  rocky  hills,  which  are 
capped  with  sand  and  clay  stones  and  timbered  with  long- 
leaf  pine  and  black-jack  oak  ;  but  these  hills  in  most  cases 
lie  south  of  the  county-line,  in  Clarke  and  Monroe.  The 
characters  of  all  these  Tertiary  strata  and  of  the  country 
formed  of  them  have  been  described  in  some  detail  under 
Choctaw  county,  and  need  not  be  here  repeated. 

The  river  hummock  or  second-bottom  soils  of  Wilcox 
county  are  probably  fairly  well  represented  by  an  analysis 
of  soil  from  five  miles  east  of  Lower  Peach  Tree  (see  page 
263).  The  uplands  of  Wilcox  are,  therefore,  mostly  the 
sandy  loams  of  the  Stratified  Drift  and  Loam,  and  many  of 
the  lowlands,  not  bottom  lands,  are  rendered  highly  fertile 
by  the  calcareous  materials  of  the  Lower  Cretaceous  and 
Upper  Tertiary  formations. 

The  drainage  is  altogether  by  means  of  numerous  tribu- 
taries into  the  Alabama  river,  and  the  surface  in  general  is 
broken,  with  a  good  deal  of  level  bottom  land  in  the  large 
bends  and  in  the  Flatwoods  and  Prairies  of  the  northwest 

A  large  proportion  of  the  cotton  crop  of  Wilcox  county  is 
produced  in  numerous  bends  of  the  Alabama  river.  Per- 
haps the  largest  of  these  is  Black's  Bend,  in  the  south' 
western  part  of  the   county,  long  celebrated  for  the  great 

*  For  further  particnlars  concerning  these  marl  beds,  the  reader  is  re- 
ferred to  the  chapter  on  Fertilizers  above. 
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quantity  of  cotton  annually  produced  there.  The  river  has 
almost  everywhere  fine  first  and  second-bottom  lands.  The 
limy  soils  in  the  northeastern  part  of  the  county  also  bring 
fine  cotton  crops. 

ABSTRACT  OF  THX  SBPOBT  OV  HSNBT  O.    ^UFWN,   09  CAKDXH. 

(7he  region  described  embraces  the  first  and  second  bottoms  of  Pursley  creek,  a 
tributary  of  the  Alabama  river,  and  the  kiUy,  partly  limy,  partly  sandy  uplands 
of  the  same  drainagt  area.) 

On  the  lowlands,  when  the  spring  season  is  wet,  planting  » late,  and  the 
eotton  does  not  folly  mature  before  it  is  seriously  damaged  by  the  caterpillar. 
The  uplands,  on  the  other  hand,  are  earlier  and  more  easily  worked,  but 
the  yield  is  less  than  in  the  bottoms.  When  the  caterpillar  is  late  in  com- 
ing the  yield  in  the  bottoms  will  double  that  in  the  uplands.  The  soila 
described  are :  1,  the  stiff  clayey  and  limy  landa  of  Pureely  creeh  ;  2,  the 
stiff  clay  lands  with  gravel,  lying  upon  slopes,  in  patches  of  15  to  20  acres  ; 
and  3,  the  sandy  uplands  with  red-clay  subsoil. 

The  bottom  lands  are  about  a  fourth  of  the  cultivated  lands  of  the  vicin- 
ity, and  have  a  growth  of  white  oak,  hickory,  elm,  ash,  beech,  magnolia, 
sycamore,  mulberry,  and  walnut.  The  soil  varies  from  a  light  sandy  to  a 
heavy  clay  or  often  prairie-like  loam,  with  gray  to  nearly  black  color.  The 
average  thickness  to  a  change  of  color  is  six  inches,  and  the  subsoil  is  gen- 
erally of  a  heavier  nature.  The  soil  will  sometimes  bake  very  hard  after  a 
rain  and  in  hot  sunshine,  but  by  proper  cultivation  will  yield  a  loose  soft 
material.  The  subsoil  often  contains  limy  pebbles,  and  it  is  underlaid  with 
a  marl  or  soft  limestone  at  varying  depths.  In  dry  seasons  the  soil  is  easy 
of  tillage,  but  in  wet  seasons  it  is  very  sticky.  It  is  early  and  warm  when 
well  drained,  and  produces  well  all  the  usual  crops,  being  best  adapted  to 
cotton,  sugar-cane,  and  rice. 

The  uplands,  or  hummocks,  form  about  a  third  of  the  area  in  the  region 
described,  and  their  natural  growth  is  pine,  mulberry,  black-jack,  etc.  The 
soil  has  the  usual  characters  of  the  yellow  loam,  and  rests  upon  beds  of 
sand  and  gravel,  with  clay  below  in  many  cases.  It  is  ea.sy  of  tillage  under 
all  circumstances,  and  is  early  and  warm  and  usually  well-drained.  The 
soil  is  apparently  best  adapted  to  oats,  pease,  potatoes,  and  com,  only  about 
a  fourth  of  the  area  being  put  in  cotton. 

The  third  variety  of  soil  is  that  of  the  sandy  lands,  which  have  a  growth 
of  long-leaf  pine,  and  which  are  the  typical  piny  woods.  The  soil  is  of  a 
whitish  to  gray  color,  with  sandy  subsoil,  sometimes  containing  pebbles. 
Only  the  poorer  classes  cultivate  this  land,  which,  with  proper  manuring, 
may  be  made  to  yield  a  support.  It  is  best  suited  to  sugar-cane,  tobacco, 
rice,  etc.,  and  only  about  a  third  of  the  crop  is  cotton.  The  height  of  the 
cotton-stalk  upon  these  soil  varieties  varies  from  one  to  five  feet,  according 
to  quality  and  to  the  amount  of  manure  used. 

Very  little  of  the  best  land  is  abandoned,  but  probnbly  a  third  of  the 
poorer  qualities  are  not  now  under  cultivation.  They'  all  improve  by  rest- 
ing ;  but  the  piny  woods  are  hardly  thought  to  be  worth  the  trouble  of  re- 
claiming after  having  once  been  turned  out.    There  is  a  good  deal  of  injury 
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from  washes,  and  very  little  effort  has  been  made  to  check  it.     The  valleys 
are  sometimes  mined  by  the  sands  washed  down  upon  them. 

ABSTBACT  OV  THE  BEPOBT  OP  FSLIX    TAIT,    OP  CASfDEN. 

The  lands  reported  lie  along  the  Alabama  river.  The  lowlands  are  the 
first  and  second  bottoms  of  the  Alabama  river  and  the  cypress  swamps, 
which,  when  well  drained,  make  the  richest  farming  lands.  The  uplands 
are  one-fifth  limy,  the  rest  sandy,  and  the  pine  woods  have  a  very  light  soil. 
There  are,  so  far  as  known,  no  local  causes  which  influence  the  growth  of 
the  cotton-plant.  The  only  soil  described  is  the  sandy  soil,  which  consti- 
tutes four-fifths  of  the  land.  Upon  this  land  the  timber  consists  of  the 
various  species  of  pine  and  oak,  with  hickory,  ash,  elm,  poplar,  cedar,  etc., 
according  to  the  position  and  quality  of  the  soil.  In  its  physical  properties 
it  embraces  many  variations,  from  heavy  to  light  sandy  loams.  The  sub' 
soil  on  the  red  lands  and  prairies  is  heavier  than  the  soil,  but  on  the  gray 
or  yellow  pine  lands  it  is  lighter,  and  white  rounded  pebbles  of  quartz  are 
by  no  means  uncommon  throughout.  The  soil  is  usually  of  easy  tillage, 
except  where  there  is  much  lime  or  clay  present.  Corn,  cotton,  oats,  pota- 
toes, and  pease  are  the  chief  crops,  but  the  soil  seems  best  adapted  to  com 
and  cotton. 

About  a  third  of  the  area  is  in  cotton,  which  grows  to  a  height  of  two  to 
four  feet,  the  largest  stalks  being  the  most  productive.  About  an  eighth  of 
the  land' lies  turned  out.  Some  qualities  are  improved  by  resting  ;  others 
apparently  very  little,  if  at  all.  The  soil  washes  badl}',  and  much  injury  is 
often  e:Kperienced  from  this  cause  ;  but  the  valleys  are  not  as  a  general 
thing  much  hurt,  and  only  insignificant  efforts  have  been  made  to  stop  the 
washings. 

BUTLER. 

Poptdation:  19,649.— White,  10,684;  colored,  8,965. 

Area :  800  square  miles. — Woodland,  all.  Oak  and  Hick- 
ory or  Brown-loam  Uplands,  330  square  miles ;  Pine  Up- 
lands, 400  square  miles;  Hill-prairie  region,  30  square 
miles ;  Lime-hills,  20  square  miles. 

Tilled  land :  87,010  acres. — Area  planted  in  cotton,  35,851 
acres ;  in  corn,  24,648  acres ;  in  oats,  7,494  acres ;  in  sugar- 
cane, 338  acres ;  in  rice,  17  acres ;  in  sweet  potatoes,  679 
acres. 

Cotton  production :  11,895  bales ;  average  cotton  product 
per  acre,  0.33  bale,  471  pounds  seed-cotton,  or  157  pounds 
cotton  lint. 

The  underlying  rocks  of  Butler  county,  except  a  narrow 
strip  in  the  northern  part  of  the  county,  which  is  underlaid 
with  the  Cretaceous  rocks,  belonging  to  the  Tertiary  forma- 
tion.   As  is  the  case  in  all  the  southern  part  of  the  State, 
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this  substratum  of  the  older  rocks  is  covered  more  or  less 
completely  with  beds  of  Drift,  consisting  of  sand,  occasional 
pebbles,  and,  uppermost  of  all,  a  red  or  brown  loam,  which 
is  concerned  in  the  formation  of  far  the  greater  part  at  least 
of  the  upland  soils.  It  is  only  at  the  lower  levels  that  these 
underlying  rocks  are  sufficiently  near  the  surface  to  exercise 
any  influence  upon  the  soils,  with  the  exception  of  the 
aluminous  sandstones  of  the  Buhr-stone  group,  which  crop 
out  in  some  of  the  highest  and  most  rugged  hills  in  the 
lower  part  of  the  county.  These  sandstones  give  rise  to 
very  poor  sandy  soils,  on  which  prevails  a  growth  of  long- 
leaf  pine;  but  underneath  the  sandstones  are  gray  clays 
with  thin  beds  of  a  calcareous  nature,  oft^n  containing  the 
mineral  greensand  ;  so  that  even  in  this  hilly  and  generally 
poor  country  the  slopes  and  creek  bottoms  are  quite  pro- 
ductive  from  the  washings  from  these  limy  beds. 

Below  Greenville  the  county  is  generally  of  the  pine-hills 
character,  especially  the  uplands.  Around  Greenville  there 
is  a  considerable  area  of  red  lands  (often  containing  pebbles 
and  fragments  of  brown  iron  ore  in  quantity),  timbered  with 
Spanish  and  post  oaks,  hickory,  and  short-leaf  pine,  sweet 
and  sour  gum,  and  some  chestnut  and  chincapin.  The  top 
soil  is  a  brown  loam,  passing  into  the  deep-red  loam  at  a 
few  inches  depth.  In  favorable  seasons  this  land  will  yield, 
when  fresh,  1,000  pounds  of  seed-cotton  or  from  25  to  30 
bushels  of  corn  to  the  %cre. 

In  the  northern  part  of  the  county  the  beds  of  the  Creta- 
ceous formation  are  encountered,  and  they  give  rise  to 
several  very  characteristic  soil  varieties.  The  rocks  of  this 
formation  in  Butler  county  are  hard  limestones  of  yellowish 
color,  iuterbedded  with  softer  materials,  which  are  easily 
removed  by  the  action  of  the  weather.  The  limestones  thus 
undermined  break  ofif  in  ledges,  which  crop  out  along  the 
slopes  of  numerous  very  steep  limy  hills.  The  soils  of 
these  hills  are  stiff  calcareous  clays,  which,  by  intermixture 
with  the  overlying  loams,  produce  a  number  of  soil  varie- 
ties. Within  this  area  are  small  detached  bodies  of  some- 
what level  land,  timbered  with  post  oaks  chiefly,  to  which 
the  name  of  post-oak-beeswax  prairies  has  been  applied. 

Other  lands  of  a  flatwoods  character  exist  which  are  tim- 

33 
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bered  chiefly  with  pines,  and  these  are  called  beeswax-pine 
lands,  but  none  of  them  are  of  the  same  character  or  origin 
as  the  post-oak  flatwoods  of  Sumter  and  Marengo  counties 
which  are  based  upon  a  Lower  Tertiary  clay.  In  the  north- 
western comer  of  the  county  there  is  a  small  area  of  prairie 
land  noted  for  its  productiveness  and  fine  cedar  timber. 
This  is  of  the  same  kind  as  the  calcareous  lands  of  that  part 
of  Wilcox  county  which  immediately  adjoins  it. 

In  its  agricultural  features  Butler  is  similar  to  the  adjoin- 
ing counties.  In  the  lower  part  of  the  county  ttie  pine  lands 
are  generally  cultivated  with  the  use  of  commercial  fertili- 
zers, and  the  red-loam  subsoil  of  most  of  these  lands  is  well 
calculated  to  retain  the  manures. 

The  Mobile  and  Montgomery  railroad  traverses  this 
county,  and  affords  a  means  of  transportation  to  market  for 
the  products  of  the  county.  Planters  usually  sell  their  cot- 
ton crop  to  the  merchants  at  the  nearest  railroad  station, 
and,  for  some  parts  of  the  county,  it  is  sent  to  Troy,  in  Pike 
county. 

CONECUH. 

Poptdation:  12,605.— White,  6,224;  colored,  6,381. 

Area:  840  square  miles. — ^Woodland,  all.  Lime-hills  and 
Bed  lime-lands,  470  square  miles;  Pine  Uplands,  120 
square  miles ;  Boiling  Pine  lands,  250  square  miles. 

Tilled  land:  46,965  acres. — Area  planted  in  cotton,  16,523 
acres;  in  corn,  20,118  acres;  in  oats^  3,173  acrea;  in  rye,  32 
acres;  in  sugar-cane,,  267  acres;  in  rice,  121  acres;  in  sweet 
potatoes,  652  acres. 

Cotton  production:  4,633  bales,'  average  cotton  product 
per  acre,  0.28  bale,  399  pounds  seed-cotton,  or  133  pounds 
cotton  lint 

The  rocky  substratum  of  Conecuh  county  is  made  by  beds 
of  the  Tertiary  formation,  and  over  all  is  spread  a  mantle  of 
irregularly  stratified  sands,  clays,  pebbles,  and  loams,  con- 
stituting the  Southern  or  Stratified  Drift  The  beds  of  the 
Buhr-stone  group  underlie  the  northern  part  of  the  county, 
and  the  white  limestone  of  the  Vicksburg  age  makes  its  ap- 
pearance in  the  southern  part,  whence  to  the  Florida  line  it 
is  the  country  rock.     The  Buhr-stone  rocks  consists  for  the 
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most  part  of  a  series  of  hard  aluminous  and  siliceous  sand- 
stones, which  yield  with  difficulty  to  the  leveling  action  of 
water,  and  hence  within  the  region  of  their  occurrence  high 
rugged  hills  are  the  characteristic  features,  and  in  so  far  as 
the  soils  are  derived  from  these  rocks  they  are  in  general 
poor.  These  hilly  areas  are  usually  covered  with  a  growth 
of  long-leaf  pines,  with  some  oaks.  Below  the  Buhr-stone 
is  a  black  laminated  clay,  interstratified  with  beds  of  a  \ 
greensand  marl,  and  the  lands  which  lie  under  the  hills  con- 
taining this  mineral  are  always  of  most  excellent  quality. 

South  of  this  rugged  country  the  land  is  comparatively 
level  to  within  three  miles  of  Evergreen,  where  a  calcareous 
sandstone,  holding  beds  of  fossiliferous  greensand  contain- 
ing a  large  percentage  of  lime,  outcrops  from  the  hillsides. 
South  of  this  the  county  is  underlaid  with  the  white  lime- 
stone, which,  as  a  rule,  is  so  covered  with  the  sands  and 
other  beds  of  the  Drift  as  to  be  of  very  little  importance  in 
the  formation  of  the  soils,  except  where,  by  a  partial  removal 
of  these  beds  by  denudation,  it  is  brought  near  enough  the 
surface  to  influence  the  loam  soils  overlying  it.  This  is  the 
case  along  the  drainage  slopes  of  a  belt  of  land  extending 
from  the  vicinity  of  Bellville  southeastward  toward  Brook- 
lyn. These  lands  lie  contiguous  to  Murder,  Beaver,  and 
Bottle  creeks,  and  form  an  interrupted  strip  of  about  six 
miles  in  width.  Throughout  this  section  are  knolls  of 
rather  hard  lime-rock  of  a  yellow  color,  which  make  an 
excellent  lime  when  burned,  and  which  are  generally  quite 
fossiliferous.  The  lands  below  such  outcrops  of  lime-rock  are 
the  best  in  the  county,  and  have  a  red-loam  soil  with  a  stiff- 
clay  subsoil,  and  a  natural  growth  consisting  of  sweet  gum, 
water  oak,  white  oak,  magnolia,  cedar,  short-leaf  pine,  and 
spruce  pine.  In  this  area  are  also  outcroppings  of  the  soft 
white  limestone  which  is  so  universally  used  as  material  for 
building  chimneys,  since  when  freshly  quarried  it  can  be 
easily  cut  with  an  ax  or  saw.  Lime-sinks  are  a  character- 
istic feature  not  only  of  this  area,  but  also  of  all  the  country 
underlaid  with  the  limestone.  The  rocky  knolls  spoken  of 
are  not  much  in  cidtivation  because  of  the  rock  fragments, 
but  the  soil  is  very  rich  and  of  a  black  color,  and  as  the  hills 
break  off  toward  the  lowlands  there  are  many  tracts  of 
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black  limy  soil.  These  red  and  black  lime-lands  are  con- 
sidered the  best  farming  lands  in  Conecuh.  The  highlands 
lying  between  the  patches  of  lime-land  are  sandy,  and  of  the- 
usual  piise-hills  character. 

Southward  of  the  lime-lands,  the  co«nty  i»  gently  undu- 
lating piny  woods,  with  lime-sinks,  and  occasionally  lake» 
or  poods  which  reveal  the  existence  of  the  limestone  be- 
neath the  S£U)ds^  Tliis  rock  makes  its  appearance  along  the 
banks  of  some  of  the  streams.  As  a  general  rule,,  the  sur- 
face materials  which  overlie  the  white  limestone  are  sandy, 
with  very  little  clay.  From  the  porous  nature  of  these 
beds,,  the  water  which  falls  upon  tiiem  is  rapidly  absorbed 
and  drained  away  by  the  underground  channels  with  which 
the  limestone  is  traversed,  and  thus  causes  veiy  little  ero- 
sion. The  resulting  face  of  the  country  i&  hence  nearly 
level,  sloping  off  very  gently  toward  the  water-courses^ 
This  is  the  nature  of  the  roUiiig  pine  lands  of  the  lower 
part  of  Conecuh,  and,  indeed,  of  t-he  country  southward  into 
Florida. 

From  the  above  general  account,  it  will  be  seen  that  while 
Conecuh  county  has  a  large  proportion  of  sandy  loam  soils,, 
with  a  growth  of  long-leaf  pine^  there  are  two  or  three  belts 
across  the  county  in  which  the  calcareous  matter  of  the 
underlying  rocks  brings  about  very  desirable  modifications 
of  the  prevailing  soils,  especially  in  the  lower-lying  areas. 
Where  this  marling  of  the  soils  has  been  effected  by  natural 
causes,  its  good  effects  are  apparent,  and  there  is  no  reason 
why  the  greensand  marls,  which  are  to  be  found  in  several 
parts  of  the  county,  should  not  be  used  with  profit  by  the 
farmers  on  their  poorer  lands. 

The  choice  farming  lands  of  this  county,  as  may  be  in- 
ferred, are  the  red  lime-lands  of  Murder,  Beaver  and  Bottle 
creeks,  most  of  which  have  long  been  in  cultivation,  and  be- 
fore the  war  were  held  at  high  prices — $15  to  $20  an  acre. 
Since  the  war,  many  of  them  appear  to  have  been  some- 
what neglected,  though  they  are  still  fine  lands.  The  culti- 
vation on  the  other  lands  in  the  county  needs  no  special  no- 
tice. The  use  of  commercial  fertilizers  is  becoming  general 
upon  sucli  lands,  not  only  in  this,  bui  in  the  other  counties 
of  the  State. 
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ABSTBA.CT  OF  THB  BEPOBT  OP  BEV.    ANDBEW  JAY,   OV  JATVILLA. 

(  This  report  refers  to  the  region  drained  by  Murder  creek  and  (he  Escambia  river,) 

The  soil  Torietiee  are:  1,  the  red  upland  soil  lying  on  Beaver  and  Murder 
creeks,  but  above  overflow;  2,  the  hummock  or  sandy  bottoms  reaching 
from  the  ereeka  to  the  table4aads,  sometimes  overflowed;  and  3,  pine  lands, 
«andy,  with  clay  fomndation,  and  hilly. 

Of  these  soils,  the  most  important  to  the  farmer  ar6  the  red  uplands, 
though  constituting  only  one-fourth  of  the  area.  These  lands  are  to  be 
found  in  detached  bodies,  interspersed  with  the  pine  lands.  The  usual 
growth  is  white  oak,  beech,  ash,  hickory,  elm  and  red  oak.  Most  of  the 
land  of  this  kind  has  been  cleared  up.  The  soil  is  a  light  loam  of  reddish 
to  blacldsh-red  colors,  three  to  six  inches  deep  to  a  change  of  color,  but 
which  mixes  so  gradually  with  the  subsoil  that  the  exact  depth  is  difficult  to 
determine.  The  subsoil  is  of  a  heavier  nature  than  the  soil,  is  tough,  but 
when  exposed  to  the  air,  it  becomes  pulverized,  and  mixes  readily  with  the 
surface  soil,  to  which  it  seems  to  impart  some  fertility.  It  often  contains 
pebbles,  and  rests  upon  rock  at  varying  depths.  This  soil  is  easy  of  tillage, 
early,  warm,  and  well  drained,  and  yields  good  crops  of  cotton,  corn,  oats, 
potatoes  and  pease.  Since  the  land  has  become  worn,  it  seems  to  be  best 
adapted  to  com,  oats  and  pease,  as  the  cotton  rusts.  As  it  is,  however, 
cotton  makes  about  half  the  cultivated  crop.  Upon  freshly  cleared  land, 
the  stalk  attains  a  height  of  five  to  seven  feet;  upon  the  worn  land,  three 
to  five  feet 

The  sandy  bottom  lands  are  not  described  in  detail.  The  pine  hUls  oc- 
cupy half  or  more  of  the  area,  and  are  interspersed  with  the  creek  lands, 
their  usual  growth  being  chiefly  long-leaf  pine,  with  dogwood  and  red  and 
black-jack  oaks.  The  soil  is  a  light-colored  fine  sandy  loam,  one  to  two  inches 
deep  to  a  change  of  color;  the  subsoil  is  heavier,  being  a  clayey  loam, 
which  is  stiffer  the  deeper  it  is  taken.  The  soil  is  easily  tilled  at  all  times, 
and  is  rather  late  and  cold,  but  well  drained.  Most  crops  do  well  upon  it, 
but  cotton  occupies  the  greater  portion.  The  height  attained  depends  upon 
the  quality  and  quantity  of  the  fertilizers  used.  When  there  is  too  much 
rain,  there  is  a  tendency  of  the  plant  to  run  to  weed,  which  may  be  checked 
by  topping  or  by  running  a  furrow  close  to  the  roots. 

About  half  of  the  red  lands  lie  turned  out,  but  after  a  long  rest  of  twenty 
or  thirty  years,  they  will  produce  nearly  as  well  as  when  new.  The  slopes 
are  long  and  gentle,  and  the  injury  from  washes  comparatively  slight,  the 
valleys  being  often  rather  benefited  by  the  settlings.  The  pine  lands  have 
been  more  generally  kept  up  than  the  preceding,  and  only  a  small  propor- 
tion of  them  has  been  turned  out.  The  injury  from  washes  is  much  greater 
with  these  than  with  the  other  lands.  Horizontalizing  and  hillside  ditching 
have  been  tried  to  a  small  extent,  with  good  results  where  properly  done. 

ABSTBACT  OF  THE  BEPOBT  OF  P.    D.    BOWLES,   OF  BVSBOBEBN. 

The  lowlands  are  the  first  and  second  bottoms  of  Beaver  creek,  and  also 
the  alluvial  plains  of  Murder  creek,  and  white-oak  flats  with  water  oaks  and 
magnolias.  The  uplands  are  the  rolling  and  level  lands  with  gray,  limy 
soil,  partly  sandy,  bordering  on  the  bottom  lands  of  Murder  creek  and  the 
Conecuh  river.     The  greater  part  of  thi»  section  has  a  red-clay  subsolL 
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Early  planting  in  the  lowlands  is  frequently  injured  by  late  frosts,  and  cold 
days  give  the  cotton  "sore-shin,**  and  otherwise  retard  its  growth.  Want 
of  rain  in  June,  Jnly  and  Angast,  causes  more  damage  than  anything  else, 
except  the  cotton  worm .  On  the  other  hand,  too  much  rain  will  produce 
the  same  effect,  by  causing  the  forms  and  young  fruit  to  drop  off.  Early 
frost  is  never  feared  in  this  locality.  The  soils  described  are:  1,  gray  sandy 
uplands,  with  red-clay  subsoil  very  near  the  surface;  2,  level  lime  prairie, 
with  lime-sinks  and  shell  mounds;  3,  thin  pine  lands,  with  gray  sandy  loam 
soil. 

The  gray  uplands  in  the  neighborhood  of  Evergreen  constitute  perhaps 
three-fourths  of  the  arable  lands.  When  well  worn,  the  soil  becomes  red- 
colored,  and  the  growth  on  such  soils  is  of  white,  Spanish  and  water 
oaks,  sweet-bay,  magnolia,  poplar  and  beech.  The  light  soils  are  fine  sandy 
loams  of  gray  and  red  colors;  the  heavy  soils,  clay  loams,  of  depths  of 
color  varying  according  to  the  length  of  time  they  have  been  under  cultiva- 
tion .  The  average  thickness  of  the  soil  to  a  change  of  color  is  about  ten 
inches.  The  subsoil,  as  a  general  thing  heavier  than  the  soil,  is  of  a  deep- 
red  color,  except  in  the  more  limy  spots,  where  the  color  is  yellow,  and  fre- 
quently contains  fragments  of  soft  lime  rock,  underlaid  with  the  same  at  a 
depth  of  from  three  to  twenty  feet.  About  half  this  land  is  in  cotton, 
which  grows  to  a  height  of  five  or  six  feet. 

The  level  lime  prairies  are  found  in  a  belt  six  miles  wide,  extending 
across  the  county,  principally  in  township  five.  Oaks,  walnut,  hickory  and 
birch  are  the  principal  trees.  The  light  soils  are  gray,  limy  loams;  the 
heavier  are  clay  loams,  of  gray,  brown  and  blackish  to  black  colors.  The 
subsoil  is  heavier  than  the  surface  soil,  being  a  very  soft  yellow  limestone, 
continuing  som^  three  feet  to  the  hard  limestone  rock.  It  contains  frag- 
ments of  the  soft  lime-rock  above  mentioned.  Tillage  is  rather  difficult, 
both  when  too  wet  and  when  too  dry;  and  when  ill-drained,  the  soil  is  late 
and  cold.  It  seems  to  be  best  suited  to  com,  though  cotton  is  planted  upon 
about  half  of  the  uplands,  but  on  very  little  of  the  lowlands.  The  plant 
grows  to  a  height  of  from  four  to  seven  feet,  being  most  productive  at  five 
feet. 

At  least  one-half  of  the  county  is  composed  of  the  sandy  pine  lands, 
especiaUy  the  southern,  northwestern  and  southeastern  portions.  Long- 
leaf  pine  is  the  characteristic  tree,  but  with  it,  in  places,  are  also  oaks  of 
several  species  and  some  hickory.  The  soil  is  a  fine  sandy  loam,  with  clay 
in  places,  with  whitish,  gray,  to  blackish  colors,  according  to  length  of  time 
under  cultivation.  The  thickness  is  six  to  eight  inches  to  a  change  of  color; 
subsoil  rather  heavier,  being  almost  without  exception  yellow  or  red  clay, 
containing  rounded  pebbles  of  quartz,  especially  along  the  branches.  The 
underlying  substance  is  either  sand  and  gravel,  or  sometimes  hard  lime- 
stone rock  at  ten  to  twenty  feet.  Tillage  is  easy  at  all  times,  and  the  soils 
are  early  and  warm  when  well  drained,  which  is  commonly  the  case.  This 
land  is  best  suited  to  sugar-cane  and  sweet  potatoes,  and  only  about  one- 
fourth  of  the  area  is  put  in  cotton,  which  grows  from  two  to  four  feet  in 
height,  being  most  productive  at  three  feet.  From  ten  to  twenty-five  per 
cent,  of  the  formerly  cultivated  lands  are  turned  (less  of  the  lime  lands 
than  of  the  others),  and  when  reclaimed,  these  lands  will  often  yield  nearly 
as  well  a9  when  new.    Where  the  land  is  hvUy»  the  uplands  are  often  ruined 
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by  the  washing  away  of  the  soil,  but  the  valleys  are  seldom  injured,  but,  on 
the  contrary,  often  improved,  by  receiving  the  washings  from  the  higher 
lands.  Very  little  systematic  effort  has  ever  been  made  to  check  this  evil, 
except  in  the  very  best  of  the  lands. 

COVINGTON. 

(See  "Long-leaf  Pine  region.") 

CRENSHAW. 

Population:  11,726.— White,  9,118;  colored,  2,608. 

Area :  660  square  miles. — Woodland,  all.  Long-leaf  Pine 
Uplands,  435  square  miles ;  Oak  and  Hickory  or  Brown- 
loam  Uplands,  125  square  miles ;  Hill  Prairies,  containing 
about  10  square  miles  of  red  lands,  60  square  miles ;  Red 
Lime-lands,  in  lower  part  of  county,  30  square  miles. 

TiUed  land :  ^IJIIO  acres. — ^Area  planted  in  cotton,  26,962 
acres ;  in  corn,  28,099  acres ;  in  oats,  5,208  acres ;  in  tobacco, 
33  acres;  in  rice,  25  acres;  in  sugar-cane,  294  acres;  in 
sweet  potatoes,  558  acres. 

Cotton  production:  8,173  bales;  average  cotton  product 
per  acre,  0.30  bale,  429  pounds  seed-cotton,  or  143  pounds 
cotton  lini 

Crenshaw  county,  lying  between  Butler  and  Pike,  has 
many  points  of  resemblance  to  each.  It  has  already  been 
remarked  that  as  we  go  east  the  sands  and  loams  of  the 
Post-Tertiary  appear  to  increase  in  thickness  to  the  extent 
often  of  covering  almost  entirely  the  underlying  rocks.  For 
this  reason  the  eastern  counties  depend  for  their  soils  and 
physical  features  generally  to  a  very  great  degree  upon  these 
surface  beds. 

Crenshaw  county  has  for  its  underlying  strata  the  Lower 
Tertiary  beds,  and,  in  the  northern  tier  of  townships,  the 
uppermost  beds  of  the  Cretaceous  formation.  These  Creta- 
ceous i?ocks  consist  of  alternations  of  hard  crystalline  lime- 
stones and  softer  strata  of  calcareous  clays.  As  a  rule,  these 
beds  are  covered  with  the  Drift  deposits,  and  exercise  little 
influence  upon  the  soils.  A  red  soil,  with  small  rounded 
lumps  of  brown  iron  ore,  occurs  in  the  northern  part  of  the 
county,  overlying  a  limestone  ridge  of  the  Cretaceous  form- 
ation.    The  influence  of  the  underlying  lime-rocks  is  fre- 
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quently  felt  in  the  soil,  giving  rise  to  highly  productive  cal- 
careous soils,  and  the  washings  of  these  lands  improve  very 
greatly  the  bottom  lands  of  the  streams  contiguous  to  them. 
In  the  latitude  of  Butledge  a  white  limestone  of  considera- 
ble purity  is  to  be  found  in  the  banks  of  the  streams* 
and  occasionally  at  higher  levels.  This  has  been  burned, 
and  makes  an  excellent  lime  for  building  purposes,  and  could 
be  profitably  employed  on  the  lands. 

The  lower  half  of  the  county  is,  in  general,  piny  woods, 
with  areas  of  very  good  oak  and  hickory  lands  alternating 
with  the  prevailing  pine  lands.  In  a  few  localities  in  the 
extreme  south  of  Crenshaw  county  occurs  a  kind  of  red 
lime-land,  which  results  from  the  reaction  of  the  white  lime- 
stone upon  the  overlying  red  loam.  These  lands  occur 
usually  where  the  greater  part  of  the  overlying  beds  has 
been  washed  away  and  the  limestone  is  thus  brought  near 
the  surface,  and  lie  in  the  vicinities  of  Leon  and  of  Bullock, 
along  tributaries  of  the  Patsaliga,  Conecuh,  and  Yellow 
rivers.  They  are  of  comparatively  limited  extent,  and  re- 
semble, both  in  quality  and  origin,  the  lime-lands  of  Murder 
creek  and  other  localities  in  Conecuh  county. 

A  large  proportion  of  the  lands  of  Crenshaw  are  pine 
lands,  and  as  a  rule  are  deficient  in  lime.  The  occurrence 
of  limestone  over  a  considerable  area  through  the  center  of 
the  county  might  be  turned  to  good  account  in  improving 
these  lands.  Commercial  fertilizers  are  now  pretty  gen- 
erally used  throughout  the  county  in  the  culture  of  cotton, 
and  where  the  subsoil  is  a  red  clay,  as  is  the  case  over  a 
large  part  of  the  county,  these  fertilizers  do  well. 

AB8TBAGT  OF  THE  BEPOBT  OF  OEOBOB  W.   THAOABD,    OF  BUTLBDOB. 

The  lowlands  described  are  the  first  and  second  bottoms  of  Patsaliga  river, 
together  with  cypress  swamps  and  gallberry  flats,  and  the  uplands  are  the 
rolling  and  level  lands  oontignons  to  the  same  stream.  In  general,  the  up- 
lands are  preferred  for  cotton,  for  the  reason  that  the  lowlands  are  late,  and 
the  cotton,  therefore,  much  more  likely  to  be  injured  by  frost. 

The  three  most  important  soils  described  are:  First,  the  high  mulatto 
lands  and  gray  oak  and  pine  lands;  second,  the  dark  loam  of  Patsaliga  river 
bottom  above  overflow;  and  third,  the  sandy  bottom  lands  of  the  same 
stream.  Of  these  soils  the  most  widely  distributed  are  the  gray  sandy  up- 
lands, making  at  least  three-fourths  of  the  county.  The  natural  growth  is 
long-leaf  pine,  oaks,  hickory,  gum,  and  cypress.    In  its  physical  characters 
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the  soil  presents  the  usual  varieties  of  texture  and  color  so  often  described 
for  similar  soils.  The  average  thickness  to  a  change  of  color  to  that  of  the 
subsoil  is  from  two  to  six  inches.  The  subsoil  is  either  red  clay  or  yellow- 
ish sandy  or  some  intermediate  grade  between  the  two,  and  when  undis- 
turbed becomes  quite  impervious.  It  frequently  contains  rounded  white 
pebbles  of  quartz,  and  is  underlaid  at  greater  or  less  depths  by  lime-rock  in 
this  vicinity.  The  soil  is  always  easily  tilled,  and  is  cultivated  in  cotton, 
com,  oats,  and  sweet  potatoes,  but  is  best  suited  to  cotton,  which  makes 
about  one-half  of  the  cultivated  crop.  The  most  productive  height  of  stalk 
is  three  or  four  feet,  but  the  height  varies  from  two  to  six  feet.  A  tendency 
to  run  to  weed  is  sometimes  seen  in  cotton  growing  upon  fresh  land, 
especially  in  wet  seasons,  and  the  best  remedy  is  a  stimulation  of  the  growth 
by  the  liberal  application  of  barnyard  or  commercial  manures. 

The  Florida  clover,  or  "poor  man*s  trouble,"  is  the  greatest  pest  in  the 
way  of  a  weed.  Perhaps  a  sixth  of  the  originally  cultivated  land  now  lies 
turned  out,  but  such  land,  when  again  taken  into  cultivation,  produces  very 
well  if  fertilized.  In  some  localities  there  is  much  injury  from  washings, 
but  no  serious  efforts  have  been  made  to  check  it. 

MONTOOMEBT. 

(See  "Central  Prairie  region.") 

BULLOCK. 

(See  "Central  Prairie  region.") 

BABBOUB. 

(See  "Central  Prairie  region.") 

PIKE. 

Popidation :  20,640.— White,  14,368 ;  colored,  6,272. 

Area :  740  square  miles. — ^Woodland,  all.  Oak  and  Hick- 
ory Uplands,  with  Long-leaf  Pine,  590  square  miles ;  Pine 
Hills,  150  square  miles. 

Tilled  land:  114,850  acres. — Area  planted  in  cotton,  47,107 
acres ;  in  com,  42,207  acres ;  in  oats,  5,424  acres ;  in  wheat, 
72  acres;  in  rye,  23  acres;  in  sugar-cane,  400  acres;  in 
sweet  potatoes,  883  acres. 

Cotton  production :  15,136  bales  ;  average  cotton  product 
per  acre,  0.32  bale,  466  pounds  seed  cotton,  or  152  pounds 
cotton  lint. 

The  sandy  ridge,  with  a  substratum  of  marl  and  some- 
times limestone  of  the  Upper  Cretaceous  age,  passes 
through  the  northern  townships  of  Pike  county.     Further 
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east  it  is  known  generally  as  Chnnnenugga  ridge,  and  it  is  a 
notable  feature  of  the  landscape,  as  well  as  characteristic 
from  an  agricultural  standpoint  Upon  the  level  portions 
of  this  ridge  the  soil  is  sandy  and  comparatively  poor,  but 
where  the  drainage  has  removed  these  surface  beds  the  cal- 
careous strata  are  brought  to  the  surface  and  produce  last- 
ing and  productive  soils.  The  bottom  lands,  which  receive 
the  washings  from  these  calcareous  beds,  are  of  the  best 
character.  Southward  of  this  ridge  there  is  a  strip  of  cal- 
careous clayey  land,  varying  in  width  from  three  to  five 
miles,  and  running  east  and  west  through  the  county.  The 
southern  limit  of  the  Cretaceous  formation  is  seen  a  few 
miles  north  of  the  town  of  Troy,  where  its  strata  are  exposed 
in  the  banks  of  the  Conecuh  river.  This  limit  of  the  two 
formations  is,  however,  concealed,  except  along  the  banks 
of  streams,  by  thick  beds  of  sand  and  loam,  which  form  the 
soils  generally  thence  southward. 

East  of  Troy,  according  to  Thornton,  in  the  "Pocoson" 
region,  the  valleys,  which  have  the  luxuriant  growth  and 
appearance  of  swamps,  are  surrounded  on  three  sides  by 
ridges  of  snow-white  sand,  on  which  grows  only  a  scrubby 
oak,  covered  with  long  moss.  In  the  latitude  of  Troy,  and 
a  few  miles  below,  calcareous  beds  of  the  Lower  Tertiary 
formation  outcrop  in  places,  producing  a  stiff  limy  and 
clayey  soil  of  considerable  fertility,  but  seven  or  eight  miles 
south  of  Troy  the  siliceous  and  argillaceous  sandstones  of 
the  Buhr-stone  group  come  to  the  surface,  and,  as  usual 
where  this  is  the  case,  the  soils  are  poor  and  the  prevailing 
growth  long-leaf  pine. 

The  county  below  Troy  is  generally  piny  woods,  with 
alternations  and  admixtures  of  oak  and  hickory  lands.  As 
is  often  the  case,  the  pine  lands  are  upon  the  level  dividing 
plains  between  the  water-courses,  while  the  oaks  and  other 
trees  occupy  more  generally  the  slopes  and  lower  levels. 
In  the  vicinity  of  Brundidge  there  is  a  rather  stiff  clayey 
soil  of  much  fertility,  and  this  is  considered  one  of  the  best 
farming  areas  of  the  county. 

In  Pike  county  the  upland  soils  are,  as  a  rule,  poor  in 
lime ;  the  lowlands  in  places  are  better  in  this  respect  A 
bed  of  tolerably  pure  limestone,  which  outcrops  occasionally 
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in  the  central  and  western  parts  of  the  county,  might  be 
profitably  used  to  remedy  this  deficiency.  There  are  also 
some  beds  of  a  greensand  marl  within  the  county  limits. 
The  clayey  nature  of  most  of  the  upland  subsoils  allows 
commercial  fertilizers  to  be  profitably  used. 

The  great  cotton  mart  for  this  and  also  for  the  adjoining 
counties  is  Troy,  and  the  crop  is  hauled  to  this  place  from 
great  distances,  most  of  the  wagons  which  carry  cotton  to 
the  market  returning  with  bags  of  guano  and  other  commer- 
cial fertilizers, 

COFFER 

Popvlatim :  8,119.— White,  6,831 ;  colored,  1,288. 

Area :  700  square  miles — ^Woodland,  all.  Pine  Uplands, 
340  square  miles ;  Boiling  or  Undulating  Fine  Lands,  360 
square  miles. 

Tilled  land:  42,126  acres. — ^Area  planted  in  cotton,  16,431 
acres ;  in  com,  18,668  acres ;  in  oats,  2,370  acres ;  in  rye,  31 
acres;  in  wheat,  22  acres;  in  rice,  21  acres;  in  sugar-cane, 
254  acres ;  in  sweet  potatoes,  474  acres. 

Cotton  production:  4,788  bales;  average  cotton  product 
per  acre,  0.29  bale,  414  pounds  seed-cotton,  or  138  pounds 
cotton  lint. 

The  northern  part  of  Coflfee  county,  where  the  Claiborne 
beds  are  the  underlying  rocks,  is  in  general  much  more 
broken  and  hilly  than  the  southern,  which  is  underlaid  with 
the  Vicksburg  or  white  limestone.  Above  Elba  there  is  a 
good  deal  of  what  are  usually  called  "  red-clay  hills,"  alter- 
nating with  sandy  bottoms.  The  growth  upon  such  land 
consists  of  long-leaf  pine,  with  the  species  of  upland  oaks, 
sour  gum,  etc.,  and  the  soil  is  fairly  productive.  As  repre- 
senting the  average  composition  of  this  class  of  upland  soils 
we  may  take  the  analysis  of  an  oak  upland  soil  from  near 
Lawrenceville,  Henry  county,  No.  84,  page  261. 

Below  Elba,  along  the  water-sheds  at  least,  the  county  is 
nearly  level  or  gently  undulating,  with  here  and  there  a 
basin-shaped  depression  (sometimes  filled  with  water,  form- 
ing a  pond  or  lake,  sometimes  dry) — evidences  of  the  exist- 
ence of  the  limestone  below.     This  rock,  however,  rarely 
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comes  to  the  surface,  except  along  the  water-courses,  but  is 
covered  with  thick  beds  of  the  Stratified  Drift  materials. 
These  materials  upon  the  higher  level  areas  are  prevalently 
sandy ;  while  along  the  drainage  slopes  the  more  clayey 
materials  are  to  be  found,  and  it  is  only  in  these  latter 
places  that  the  soil  is  cultivated.  The  sandy  level  areas 
away  &om  the  water-courses  are  covered  with  long-leaf  pine 
forests,  which  are  used  as  pastures  for  cattle  and  sheep. 
Some  very  good  farming  tracts  are  to  be  met  with  in  the 
vicinity  of  the  creeks  and  branches.  It  is  perhaps  needless 
to  say  that  human  habitations  are  rarely  met  with  upon 
these  pine  barren  plateaus. 

Coffee  is  a  fair  representative  of  the  lower  counties  of  the 
State.  It  is  well  drained  by  Pea  river.  Double  Branches 
creek,  and  their  numerous  tributaries. 

▲B8TRA0T  OF  THE  BSPOBT  OW  M.    O.   STOXTDSNMIBB,    OF  ELBA. 

The  BoU  Taries  from  fine  to  coane  sandy  or  gravelly  loam,  with  a  growth 
of  long-leaf  pine,  intermixed  with  yarious  species  of  oak  and  hickory,  and 
undergrowth.  The  color  varies  from  light-gray  to  reddish  and  other  dark 
colors  ;  thickness,  about  four  inches  before  its  color  is  merged  into  that  of 
the  subsoil.  The  latter  contains  usually  more  or  less  of  yeUowish  clay, 
which  bakes  hard  upon  exposure,  and  is  often  very  impervious.  It  fre* 
quently  holds  white  quartz  pebbles.  It  is  easily  tilled  under  all  circnm- 
stanpes,  and  is  warm  and  well  drained. 

The  chief  crops  cnltivated  are  cotton  and  com,  the  former  occupying 
about  50  per  cent,  of  the  cultivated  area.  The  stalk  attains  usually  a  height 
of  three  and  a  half  feet,  but  is  more  productive  when  at  least  four  feet  in 
height.  The  most  troublesome  weed  (exclusive  of  grasses)  is  the  Florida 
clover.  About  one-half  of  the  land  originally  cultivated  now  lies  turned 
out,  but  some  of  it  is  being  reclaimed,  and  for  two  or  throe  years  it  pro- 
duces nearly  as  well  as  when  fresh.  From  the  nature  of  the  soil  there  is 
considerable  injury  from  washings,  the  valleys  being  often  damaged  to  the 
extent  of  10  per  cent,  by  the  washings  from  the  uplands.  As  yet  no  efforts 
have  been  made  to  check  the  evil. 

DALE. 

Papidation:  12,677.— White,  10,553;  colored,  2,124 
Area:  650  square  miles. — Woodland,  alL    Pine  Uplands, 

420  square  miles ;  Undulating  Pine  Lands,  230  square  miles. 
Tilled  land:  68,413  acres. — ^Area  planted  in  cotton,  27,076 

acres ;  in  corn,  31,867  acres ;  in  oats,  5,114  acres ;  in  wheat. 
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59  acres ;  in  rye,  24  acres  ;  in  rice,  49  acres ;  in  sugar-cane, 
373  acres ;  in  sweet  potatoes,  872  acres. 

Cotton  production:  6,224  bales;  average  cotton  product 
per  acre,  0.23  bale,  327  pounds  seed-cotton,  or  109  pounds 
cotton  lint. 

Dale  county,  in  its  geological  structure  and  in  its  surface  fea- 
tures, bears  a  close  resemblance  to  Coffee  county,  on  the  west. 
The  strata  of  the  Claiborne  and  Vicksburg  groups  of  the 
Tertiary  are  the  underlying  rocks,  and  these  are  covered  by 
heavy  beds  of  sands,  loam,  and  pebbles  to  the  extent  of  con- 
cealing almost  entirely  the  underlying  country  rocks.  These 
two  groups  of  the  Tertiary  formation  underlie  each  about 
half  of  the  county,  the  Claiborne  in  the  north  and  the 
Vicksburg  in  the  south.  Neither  is  largely  concerned  in  the 
formation  of  arable  soils,  since  they  are  derived  almost  ex- 
clusively from  superficial  beds.  Upon  the  topography, 
however,  these  lower  rocks  exert  a  decided  and  easily  recog- 
nized influence.  To  appreciate  this,  one  has  only  to  consider 
the  difference  between  the  broken  and  hilly  aspect  of  north- 
ern Dale  with  the  level,  or  at  most  gently  rolling,  pine  forests 
of  the  southern  part  For  several  miles  around  the  county 
seat  (Ozark)  deep  beds  of  sand  are  a  notable  feature. 

In  the  northern  part  of  the  county,  where  the  drainage 
has  cut  through  the  overlying  deposits,  the  country  rock, 
which  is  generally  an  aluminous  sandstone,  full  of  shells  or 
casts  of  shells,  is  exposed.  Some  varieties  of  this  rock  are, 
when  freshly  quarried,  easily  cut  with  a  saw  or  other  im- 
plement, and  blocks  of  it  are  extensively  used  in  the  con- 
struction of  chimneys  and  pillars  to  the  houses.  In  this 
northern  part  there  is  usually  a  red  loam  substratum  to  the 
soils,  while  in  the  southern  part  the  loam,  though  not  en- 
tirely absent,  is  comparatively  unimportant  At  Newton  it 
is  present  in  great  thickness.  Below  Newton  the  irregular- 
ities of  surface  are  very  slight,  ten  or  fifteen  feet  being  often 
the  difference  in  elevation  between  the  water-courses  and 
the  dividing  land.  The  surface  soil  is  mostly  sandy,  and  the 
country  rock  is  seldom  seen  until  near  the  Geneva  county 
line,  where  there  are  several  large  limestone  springs  and 
outcrops  of  a  white  fossiliferous  limestone.  This  rock  ap- 
pears to  have  generally  very  little  influence  upon  the  over- 
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lying  soil ;  but  there  are  spots  where  the  soil  is  a  calcareous 
clayey  loam,  formed  by  the  reaction  of  lime  rock  upon  the 
overlaying  loam.  The  rich  lime  lands  of  Murder  creek,  in 
Conecuh  county,  are  of  a  similar  nature. 

ABSTBA.CT  OF  THB  BEPOBT  OF  J.    C.  MATTHEWS,   OF  CBITTBMDEN'S  MILLS. 

The  soils  enumerated  are  red  clayey  loam,  gray  bottom  soil,  and  the  sandy 
soils.  The  most  important  in  an  agriooltnral  sense  are  red  loams,  which 
make  perhaps  a  tenth  of  the  cnltivated  area.  This  soil,  which  is  so  preva- 
lent in  the  counties  further  north,  is  seen  in  this  county  only  in  spots.  Its 
natural  growth  is  oak,  hickory,  and  gum,  with  short  and  long-leaf  pines 
added  in  accordance  with  the  variations  in  the  quantity  of  the  soil.  ^  It  is 
a  clayey  loam  of  buff  to  brown  colors  of  an  average  thickness  of  six  inches 
before  the  color  changes  to  that  of  the  subsoil,  which  is  heavier  than  the 
surface  soil,  being  a  joint  clay  and  white  marl,  and  often  contains  rounded 
pebbles  of  white  quartz,  and  is  itself  underlaid  by  a  black  rock  at  fifteen 
feet  depth.  It  is  considered  difficult  of  tillage,  since  it  gets  dry  and  hard. 
It  is,  however,  early,  and  produces  well  the  usual  crops,  to  all  of  which  it 
seems  to  be  well  adapted. 

The  bottom  lands  of  the  Ghoctawhatchee  river  are  next  in  importance. 
Their  natural  timber  is  a  mixture  of  oaks,  hickory,  poplar,  gum,  etc.  The 
lighter  soils  are  sandy  loams  ;  the  heavier  are  clayey  loams.  The  colors  are 
whitish,  gray,  buff,  brown,  mahogany,  blackish  to  black,  and  the  avemge 
thickness  to  a  change  of  color  is  two  or  three  inches.  The  subsoil  is  a  joint 
clay,  underlaid  with  a  black  rock  at  ten  feet  depth.  This  soil  is  early,  bat 
rather  difficult  of  tillage,  and  is  considered  best  suited  to  the  cotton  crop. 
Between  these  two  extremes  of  soil  there  are  all  intermediate  grades. 

About  two- thirds  of  the  red  or  brown-loam  lands  and  a  fourth  of  the 
Ghoctawhatchee  bottoms  are  in  cotton,  which  is  most  productive  at  a  height 
of  three  feet. 

About  one-fourth  or  one-fifth  of  these  lands,  once  in  cultivation,  now  Ue 
turned  out,  and  when  taken  again  into  cultivation  do  not  produce  very  well. 
The  land  suffers  to  some  extent  from  washings,  but  no  well-directed  efforts 
have  been  made  to  check  the  evil. 


HENBY. 

Population:  18,761.— White,  11,994;  colored,  6,767. 

Area :  1,000  square  miles. — Woodland,  all.  Oak,  hickory, 
or  Brown-Loam  Uplands,  100  square  miles ;  Pine  Uplands, 
550  suare  miles ;  Undulating  Pine  Lands,  340  square  miles ; 
Ked  Lime-lands,  10  square  miles. 

Tilled  land:  137,348  acres. — ^Area  planted  in  cotton, 
54,305  acres ;  in  corn,  48,661  acres ;  in  oats,  7,902  acres ;  in 
rye,  263  acres ;  in  wheat,  193  acres ;  in  tobacco,  24    acres ; 
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in  rice,  25  acres ;  in  sugar-cane,  671  acres ;    in  sweet  pota- 
toes, 1,266  acres. 

Cotton  producticm :  12,573  bales  j  average  cotton  product 
per  acre,  0.23  bale,  237  pounds  seed-cotton,  or  109  pounds 
cotton  lint 

The  upper  half  of  Henry  county  is  underlaid  with  the 
strata  of  the  Claiborne  group,  and  the  lower  by  those  of  the 
Vicksburg,  and  a  coating  of  drifted  materials  of  considerable 
thickness  covers  these  throughout  the  county.  These 
superficial  beds  present  notable  differences  in  different  sec- 
tions. In  the  northern  part  of  the  county  they  are  charac- 
terised by  the  generally  red  or  orange  color  of  the  subsoil, 
which  contains  a  large  proportion  of  clay,  and  which  lies 
npon  reddish  or  yellow  sands,  frequently  containing  graveL 
The  soils  in  this  section  vary  in  the  proportions  of  sand  and 
loam  in  different  localities.  Upon  the  water-sheds  the 
sandy  soils,  are  as  a  rule,  predominant,  while  upon  the  slopes 
the  more  loamy  soils  prevail.  General  reasons  for  this  dis- 
tribution have  been  mentioned  before. 

The  topography  in  the  upper  part  of  the  county  is,  like 
the  soil,  much  more  varied  than  in  the  lower.  In  the  lower 
half  the  sandy  soils  prevail,  and  comparatively  level  pine 
•woods  constitute  the  landscape  very  generally.  The  drainage 
is  principally  into  the  Chattahoochee  river,  but  a  small  area 
in  the  northwestern  part  is  drained  by  the  Choctawhatchee. 
The  better  class  of  upland  yellow-loam  soils,  which  are 
prevalent  in  the  upper  part  of  the  county,  are  in  chemical 
composition  represented  by  the  analysis  of  the  soil  from 
near  Lawrenceville,  given  on  page  261. 

In  the  southwestern  corner  of  the  county,  in  the  drainage 
basin  of  Big  creek,  there  are  a  few  miles  of  red  lands  of 
calcareous  nature,  similar  to  the  red  lands  of  Jackson  coun- 
ty, Florida,  and  of  the  adjacent  part  of  Geneva  county.  This 
land,  which  has  its  counterpart  in  the  lime-lands  of  Murder 
creek,  in  Conecuh  county,  is  produced  by  the  action  of  the 
limestone  upon  the  loam  soil  overlying  it.  The  agricultural 
peculiarities  of  the  first-mentioned  soils  are  given  in  the 
following  abstract. 

Henry  county  shows  agriculturally  no  peculiarity.     Cot- 
ton is  cultivated  on  upland  and  bottom  soils  of  the  usual 
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character  afforded  by  the  Drift  and  Loam  which  overspread 
BO  great  a  proportion  of  the  southern  part  of  the  State.  The 
river  lands  here,  as  elsewhere  along  the  Chattahoochee, 
have  a  large  proportion  of  fragments  of  mica  or  isinglass 
mingled  with  the  other  ingredients  of  the  soil. 

ABSTRACT  OF  THE  BBPOBT  OF  A.    M*ALXI8TEB,   OF  SHOBTEBTlLliS. 

The  most  imporia&t  soils  in  the  vicinity  of  ShorterTilie  are  the  river  bot- 
tom soils,  and  of  these  the  "isinglass**  soils  are  considered  best,  because 
most  certain.  The  nsnal  bottom  growth  of  hickory,  oak,  ash,  walnut,  sweet 
gam,  bay,  etc.,  is  found.  Both  soil  and  subsoil  are  sandy  loams  of  various 
colors;  whitish  and  gray  most  abundant.  Tilling  qualities  easy  under  all 
circumstances.  The  soil  is  early,  warm,  and  well  drained  as  a  rule,  and  ia 
well  suited  to  the  production  of  cotton,  com,  oats,  rye,  potatoes,  sugar 
cane,  field  pease,  etc.  The  upland  soils  of  the  northern  part  of  the  county 
are  •  fine  to  coarse  sandy  loams,  heavy,  clayey  loams  in  places,  resting  upon 
a  qandy,  sometimes  gravelly,  clay;  thickness  of  the  soil  to  a  change  of 
color,  variable — 12  to  15  inches.  They  are  all  easily  tilled,  and  are  warm, 
early,  aijid  well  drained.     These  usual  crops  are  all  cultivated  with  success. 

The  pine  lands  in  the  upper  part  of  the  county  are  not  characteristic, 
but  in  the  middle  and  southern  sections  pine  forms  almost  the  exclusive 
growth,  except  along  the  streams.  The  surface  soil  is  generally  a  dark-gray 
or  brown  sandy  loam,  the  subsoil  a  sandy  clay,  with  occasionally  pebbles. 
The  soil  is  early,  well  drained,  easy  of  tillage,  and  suited  to  the  usual  crops: 
cotton,  corn,  sugar-cane,  etc. 

About  half  the  cultivated  land  of  each  of  these  soil  varieties  is  planted 
in  cotton,  which  grows  to  a  height  of  from  three  to  five  feet,  being  most 
productive  at  about  four  feet. 

Only  a  small  proportion  of  the  river  lauds  are  turned  out  (from  five  to 
ten  per  cent,  of  the  other  varieties),  and  they  all  improve  by  resting,  pro- 
ducing for  a  few  seasons,  after  being  reclaimed,  nearly  as  well  as  when 
fresh. 


LOWER  PEAIRIE  KEGION,  OR  LIME-HILLS. 

In  this  region  are  included  parts  of  the  following  coun- 
ties :  Choctaw,*  Washington,*  Clarke,*  Monroe,*  Conecuh,* 
Covington,*  Crenshaw,*  Geneva,*  and  Henry.* 

CHOCTAW. 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine.") 

WASHINGTON. 

(See  "Long-leaf  Pine  region.") 
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CLARKE. 

(See  "Oak  and  Hickory  Uplands,  with  Long^leaf  Pine.") 

XONBOS. 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine,") 

G0NEGX7H. 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine." 

COVINOTON. 

(See  "Long-leaf  Pine  region.") 

.  GBBNSHAW. 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine. 

GENEVA. 

(See  "Long-leaf  Pine  region.") 

HENBY. 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine.") 


»i 


LONG-LEAP  PINE  EEGION. 

In  this  region  are  included  parts  of  the  following  coun- 
ties: Washington,  Mobile,  Clarke,*  Baldwin,  Monroe,* 
Conecuh,*  Escambia,  Covington,  Geneva,  CoflTee,*  Dale,* 
and  Henry.* 

WASHINGTON. 

Poptdatim :  4,538.— White,  2,807 ;  colored,  1,731. 

Area:  1,050  square  miles. — ^Woodland,  all.  Undulating 
Pine  Lands,  800  square  miles ;  Lime-Hills  and  Shell-prairie 
lands,  150  square  miles ;  Pine  Hills,  100  sqjiare  miles. 

Tilled  land:  8,936  acres. — ^Area  planted  in  cotton,  3,280 
acres ;  in  com,  4,259  acres ;  in  oats,  464  acres ;  in  rice,  67 
acres ;  in  sugar-cane,  90  acres ;  in  sweet  potatoes,  448  acres. 

Cotton  production:  1,246  bales;  average  cotton  product 
84 
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per  acre,  0.38  bale,  543  pounds  seed-cotton,  or  181  pounds 
cotton  lint. 

In  the  northern  part  of  Washington  county  there  is  a 
belt,  varying  in  width  from  two  to  ten  miles,  in  which  lime- 
hills  and  prairies  are  the  characteristic  feature.  The  ma- 
terial  upon  which  these  soils  depend  for  their  origin  is  an 
impure  whitish-gray  limestone,  having  sometimes  a  green- 
ish cast.  This  rock  resembles  to  some  extent  the  Rotten 
Limestone  of  the  Central  prairie  region,  and  like  it,  in  dis- 
integrating under  the  action  of  the  weather,  yields  a  gray- 
ish, waxy  clay,  which,  mixed  with  vegetable  matter,  acquires 
a  black  color,  like  some  of  the  central  prairie  soils. 

This  stiff  black  soil  is  difficult  to  till,  but  very  fertile. 
Some  parts  of  the  rock  crumble  down  into  a  fine,  loose, 
black  material  called  shell-prairie  soil,  in  which  are  small 
pieces  of  the  crumbling  rock,  sometimes  filled  with  shells. 
This  is  one  of  the  best  of  the  lime-hills  soils,  rarely  failing 
to  bring  good  crops  either  of  cotton  or  of  corn.  It  is  tim- 
bered with  dogwood,  black  and  white  oaks,  sweet  gum,  ash, 
short-leaf  pine,  and  buckeye. 

An  intermixture  of  stiff  calcareous  clav  with  the  red  loam 
which  forms  the  surface  over  the  greater  part  of  the  north- 
em  portion  of  the  county,  gives  a  stiff,  mahogany-colored  or 
yellowish  soil,  like  the  post-oak  soil  of  the  central  region, 
and  like  that  is  timbered  with  post  oaks  and  a  few  short- 
leaf  pines,  with  occasionally  a  sweet  gum  and  a  hickory,  all 
draped  with  long  moss.  This  soil,  like  the  first  named,  is 
rather  difficult  to  cultivate,  but  is  highly  productive.  The 
prairie  belt  is  very  variable  in  width,  and  in  places  the  piny 
woods  extend  entirely  across  it,  while,  on  the  other  hand, 
narrow  strips  of  prairie  extend  for  miles  out  into  the  piny 
woods  along  some  of  the  streams ;  and  everywhere  the 
prairie  soils  are  interspersed  with  the  sandy  and  loamy  soil 
of  the  drift,  which  spreads  over  all  the  older  rocks  of  this 
county  and  foyns  the  great  majority  of  the  soils. 

The  topography  of  the  lime-hills  is  quite  characteristic. 
The  hills  are  very  steep,  and  have  usually  very  little  level 
land  on  top ;  but  near  the  western  border  of  the  county  it 
is  not  unusual  to  find  as  much  as  100  acres  in  a  body  of 
tolerably  level  prairie  laud.     As  we  go  eastward  these  level 
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tracts  diminish  in  size  and  frequency,  and  the  prairie  belt 
consists  of  the  genuine  lime-hills.  While  under  continuous 
cultivation  the  soil  of  the  lime-hills  does  not  wash  so  badly 
as  might  be  expected  from  the  steepness  of  the  slopes,  but 
when  abandoned  the  bare  rock  very  soon  makes  its  appear- 
ance at  the  surface  on  the  bald  hill-tops. 

Another  variety  of  white  limestone,  geologically  below 
that  just  described,  underlies  a  very  large  part  of  Washing- 
ton county,  probably  down  to  the  Mobile  county-line,  but 
as  a  rule  it  does  not  take  any  prominent  part  in  the  forma- 
tion of  the  soils,  nor  does  it  materially  influence  the  topog- 
raphy, (^aj  Most  of  the  territory  underlaid  by  it  is  rolling 
or  undulating  piny  woods  with  sandy  soils  and  with  sub- 
soils of  two  kinds.  The  soils  with  yellow,  sandy  subsoil  are 
very  poor,  the  growth  long-leaf  pine,  black-jack,  turkey,  and 
high-ground  willow  oaks ;  but  where  the  subsoil  is  a  little 
stiffer  and  of  a  reddish  color  the  lands  are  very  fair,  and  are 
timbered  with  Spanish  and  other  upland  oaks  in  addition 
to  the  long-leaf  pine. 

Near  the  State  line,  southwest  of  the  Prairie  region,  the 
land  is  a  little  more  broken,  passing  westward  in  Missis- 
sippi into  pine  hills. 

North  of  the  lime-hills  belt,  in  the  extreme  upper  part  of 
the  county,  there  are  other  hilly  pine  lands,  very  poor,  the 
surface  of  which  is  generally  covered  with  fragments  of 
sandstone  and  claystone  (the  latter  usually  called  chcdJc), 
These  chalk  hills  are  best  displayed  in  the  lower  part  of 
Choctaw  county,  as  only  a  very  small  part  of  Washington 
is  of  this  character. 

The  creek-bottom  lands  throughout  the  lime-hills  belt, 
are  good  farming  lands,  as  are  also  sometimes  those  of  the 
chalk  hills  north  of  the  prairies.  This,  in  the  latter  case, 
is  caused  by  the  presence  of  marly  beds  which  are  some- 
times brought  to  the  surface  in  the  drainage  valleys  of  the 
stream.  In  the  rolling  piny  woods  of  the  lower  part  of  the 
county  the  bottoms  are,  as  a  rule,  sandy,  though  generally 

a  The  historically,  as  well  as  geologically,  well-known  Saint  Stephecs 
bluff  is  in  its  upper  portion  formed  of  this  rock,  while  the  other  variety  of 
limestone  lies  at  the  base  of  the  bluff.  This  bluff  is  100  feet  in  height,  by 
barometric  measurement. 
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productive  for  a  time.  The  lowlands  of  the  river,  chiefly  * 
the  second  bottom,  are  good  farming  lands,  the  soil  being  a 
sandy  loam,  easy  to  till  and  productive.  In  certain  locaU- 
ties  it  is  improved  by  the  calcareous  washings  of  the  up- 
lands:  The  lower  part  of  the  county,  while  of  little  value 
for  farming,  affords  a  splendid  pasturage  for  cattle. 

The  high  yield  per  acre  (0.38  bale)  is  due  to  the  fact  that 
most  of  the  cotton  is  produced  either  upon  the  highly  fer- 
tile river  lands  or  the  equally  rich  lime  lands  in  the  north- 
ern part  of  the  county. 

In  the  piny  woods  which  forms  so  large  a  proportion  of 
the  area  of  tlie  county,  the  cultivation  of  cotton  is  not  so 
profitable  as  stock-raising,  timber-cutting,  and  the  produc- 
tion of  turpentine. 

ABSTRACT  OF  THE  BSPOBT  OT  B.  M.  CAMPBELL,  SAIKT  STEFHKirS,  AII>SI>  BT  E.  A, 

GLOTEB,  JOHN   STABKB,   AND  OL.IVEB  PBINCB. 

There  are  three  principal  varieties  of  soil:  First,  upland  sandy  soil,  of 
gray  to  yellowish  colore,  covering  over  two-thirds  of  the  connty;  second, 
river  bottom,  occupying  a  large  portion  of  the  townships  on  the  eastern 
border  of  the  connty;  and  third,  lime-lands  (black  prairie,  sheU  prairie),, 
occupying  a  large  portion  of  the  northern  tier  of  townships  in  the  connty. 

The  sandy  uplands  are  timbered  chiefly  with  long-leaf  pine  and  black- 
jack, to  which,  in  spots,  the  other  varieties  of  oak,  dogwood  and  hickory 
are  added.  Its  soil  is  from  three  to  twelve  inches  deep  before  its  color 
changes  to  that  of  the  subsoil,  whieh  is  more  clayey,  easily  permeable  by 
water,  but  bakes  hard  when  exposed  to  the  sun  where  not  cultivated,  and 
contains,  in  places,  concretions  of  ferruginous  sandstone.  This  soil  is  easily 
tilled  under  all  circumstances,  and  is  always  well  dnined. 

The  river  bottom  soil  consists  of  a  fine  sandy  loam  on  the  river  front,  » 
heavy  day  loam  on  stiff  lands,  and  a  putty-like  loam  on  black  land.  The 
colors  are  brown,  blackish  to  black;  and  thickness  from  eighteen  to  twenty 
feet,  below  which  sand  has  sometimes  been  noticed.  White  oak,  ash,  cot- 
ton-wood, hickor}',  sweet  gum,  etc.,  are  the  prevailing  trees.  The  land  is 
easily  tilled  in  wet  or  dry  weather. 

The  hme  lands  occupy  a  large  part  of  the  northern  tier  of  townships  in 
the  county  from  the  river  westward.  The  natural  growth  is  cedar,  iish, 
hickory,  oak,  chestnut,  etc.  The  soil  is  a  heavy  clay  loam  and  a  mellow 
shell  prairie,  putty-like  in  places,  of  gray,  brown  and  blackish  colors,  alter-' 
nating  or  mixed;  thickness  about  two  feet  to  the  subsoil,  which,  where  the 
lime-rock  is  not  near  the  surface,  is  a  tough  yellow  clay,  turning  black 
where  cultivated  (not  otherwise),  very  impervious  if  not  disturbed,  and 
containing  lumps  of  the  lime-rock  filled  with  sea  shells.  Beneath  the  sub- 
soil there  is,  at  depths  varying  from  two  to  ten  feet,  the  lime  rock  of  the 
country.  Tilling  qualities  easy  after  being  once  broken  up,  especially  in 
dry  seasons.    The  shell  land  is  mellow,  as  is  also  the  stiff  land,  after  being 
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plowed  in  the  spring.    The  soil  is  early  and  warm  when  well  drained,  which 
is  effected  only  by  ditching. 

The  Boils  of  Washington  county  are  well  snited  to  cotton,  corn,  and  other 
grains,  and  sweet  potatoes,  the  former  being  coliivated  upon  two-thirds  to 
three-fonrths  of  the  cultivated  lands.  On  the  uplands,  the  average  height 
of  stalk  is  three  feet;  on  the  bottom  and  lime  lands  five  to  six  feet,  and  is 
more  productive  the  higher  the  stalk.  Wet  weather  often  causes  the  stalk 
to  run  to  weed,  especially  on  the  shell  prairies  and  lime-lands.  Topping  in 
July  is  the  usnal  remedy,  but  some  farmers  think  their  mode  of  plowing 
avails.  The  average  seed-ootton  product  of  fresh  land  is  from  300  to  600 
pounds  per  acre  on  the  uplands,  1,000  to  1,200  pounds  on  the  lime-lands, 
and  1,300  pounds  on  the  river  lands,  1,545  pounds  being  needed  to  make  a 
standard  475-pound  bale,  the  staple  of  which  rates  from  low  middling  to 
middling.  After  ten  to  twenty  years'  cultivation,  without  manure,  the 
^ield  is  reduced  at  least  one-half  on  sloping  or  hilly  lands,  and  not  so  much 
on  the  level  bottoms,  and  about  1,600  pounds  are  needed  to  make  a  bale. 
There  is  no  material  deterioration  of  the  fiber,  except  that  it  is  thought  to 
be  a  little  shorter  from  worn  land.  Inrormation  on  this  point,  however,  is 
not  definite.  The  troublesome  weeds  are  crab-grass,  Florida  clover,  morn- 
ing-glory and  coffee-weeds,  and  cockleburs,  tie-vine  and  Indian  potato  or 
hog-root  on  the  richer  lands.  From  one-third  to  three-fourths  of  formerly 
cultivated  lands  ore  turned  out  (a  less  proportion  of  the  lime-lands  than 
of  the  others),  and  when  again  taken  into  cultivation,  they  produce  much 
better  than  when  last  tilled,  but  not  quite  as  well  as  when  fresh.  The  up- 
lands and  the  lime-lands  are  injured  by  washes,  especially  the  hill-tops,  the 
valleys  being  usually  rather  benefited  by  the  washings.  The  river  lands 
are  injured  by  water  only  by  overflows.  Little  effort  has  been  made  to 
check  this  evil. 

.  MOBILE. 

Poptdation:  48,653— White,  27,187;  colored,  21,466. 

Area:  1,290  square  miles. — Woodland,  all,  except  Coast 
Marshes.  Boiling  pine  lands,  820  square  miles ;  Pine,  flats, 
470  square  miles. 

Tilled  land:  8,998  acres. — Area  planted  in  cotton,  one  acre 
only  returned ;  in  corn,  1,639  acres ;  in  oats,  139  acres ;  in 
rice,  191  acres ;  in  sugar-cane,  151  acres ;  in  sweet  potatoes, 
776  acres. 

Cotton  prodvjction :  One  bale  returned. 

The  statistics  above  given  show  that  Mobile  county  has  a 
comparatively  small  area  of  cultivated  land.  With  respect 
to  its  geological  structure,  there  is  some  uncertainty,  though 
it  seems  probable  that  the  white  limestone  underlies  the 
greater  part  of  the  county,  or  at  least  the  upper  part  as  far 
south  as  Beaver  Meadow  and  Chickasabogue,  where  lime- 
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sinks  sliow  the  presence  of  a  limestone  below  the  surface. 
The  surface  beds  throughout,  except  in  the  extreme  south, 
are  the  Stratified  Drift  and  Loam. 

The  county  is  gently  undulating,  though  the  water-sheds 
have  considerable  elevation  above  the  sea.  The  Citronelle 
plateau,  where  crossed  by  the  railroad,  is  317  feet  and  the 
summit  333  feet  above  tide.  All  the  drainage  is  into  the 
Mobile  river  and  bay  on  one  side,  and  into  the  Escatawpa 
river  on  the  other.  The  prevailing  timber  growth  in  the 
county  is  the  long-leaf  pine,  which  has  been  extensively  cut 
for  timber  in  all  places  where  accessible  to  streams  deep 
enough  to  float  out  the  logs.  The  open  pine  woods  afford 
most  excellent  pastures. 

The  characters  of  the  principal  soil  varieties  may  be  seen 
from  the  following  abstract  of  the  carefully  written  report 
of  Professor  J.  P.  Steele,  of  Citronelle,  which  refers  to  the 
lands  in  the  northern  part  of  the  county,  the  lowlands  along 
the  Mobile  river  and  bay,  and  the  uplands  on  the  Citronelle 
plateau. 

The  river,  the  bay  and  the  various  railroads  furnish  am- 
pie  facilities  of  transportation  for  the  various  products  of 
Mobile  county. 

Cotton  is  not  cultivated,  except  in  small  packages  for 
home  use,  and  the  attention  of  the  farmers  is  generally 
turned  to  the  production  of  early  vegetables  and  southern 
fruits  for  the  market 

AB8TBACT  OF  TBI  BBPOBT  OF  PB0FB880B  J.    P.    STEELE,    OF  CITBONKIiLB. 

The  soils  are  :  first,  the  red  sandy  loam  with  clay  snbsoil,  peculiar  to  aU 
the  upland  plains ;  second,  the  dark  loamy  soil  along  the  bottoms  of  Mobile 
and  Tombigbee  rivers ;  and  third,  the  yellowish  sandy  loam  along  the  west- 
ern shore  of  the  bay. 

The  chief  soil  is  the  first  named,  which  is  the  soil  of  the  uplands  through- 
out  the  county.  Its  natural  timber  is  predominantly  the  long-leaf  pine, 
but  other  trees,  especially  oaks,  are  not  uncommon.  The  top  soil  is  the 
usual  sandy  loam  of  whitish  to  gray,  buff,  orange,  and  blackish  colors ; 
thickness,  ten  inches.  The  subsoil  on  the  uplands  is  a  red  tenacious  clay 
with  a  small  proportion  of  sand,  and  makes  good  bricks.  It  contains  in  some 
places  a  few  white  rounded  pebbles  of  quartz.  Below  the  subsoil  is  sand, 
capped  by  a  ferruginous  sandstone  at  the  depth  of  ten  to  twenty  feet. 
Vegetables  for  the  northern  market  form  the  chief  products  of  the  soil. 

The  black  bottom  lands  make  one*eighth  of  the  cultivated  area  in  the 
l<egiQn  described.    Its  timber  consiats  of  oaks,  hickory,  elm,  magnolia,  bay, 
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cypress,  sweet  and  sour  gums.  The  top  soil  is  usually  a  clay  loam  with  a 
good  deal  of  vegetable  matter,  of  dark  to  nearly  black  colors,  and  many 
inches  in  thickness. 

The  flat  pine  lands  make  an  eighth  of  the  cultivated  area  in  question.  Its 
timber  consists  mainly  of  long-leaf  pine,  with  magnolia,  bay,  cypress,  etc. 
The  top  soil  is  a  sandy  to  clayey  loam  of  a  yellowish  color  ten  inches  in 
thickness*  with  a  yellowish  clay  loam  as  subsoiL  It  seems  to  be  best  adapted 
to  the  production  of  vegetables  and  fruits,  oranges,  etc.  These  three  soils 
represent  pretty  nearly  the  different  varieties  occuning  in  the  county. 

CI4BKK 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine.") 

BALDWIN. 

PopuMion :  8,603.— White,  4,890 ;  colored,  3,713. 

Area :  1,620  square  miles. — ^Woodland,  all,  except  Coast 
Marshes ;  Boiling  Pine  lands,  900  square  miles ;  Pine  flats, 
720  square  miles. 

TiSed  land :  7,698  acres. — ^Area  planted  in  cotton,  1,384 
acres ;  in  com,  2,041  acres ;  in  oats,  350  acres ;  in  rice,  121 
acres ;  in  sugar-cane,  81  acres ;  in  sweet  potatoes,  484  acres. 

Cotton  production:  638  bales;  average  cotton  product 
per  acre,  0.46  bale,  657  pounds  seed-cotton,  or  219  pounds 
cotton  lint. 

In  physical  and  geological  features  Baldwin  county  re- 
sembles Mobile,  which  it  adjoins  on  the  east  The  north- 
ern half  of  the  county  is  more  or  less  undulating,  and  is 
covered  with  a  growth  chiefly  of  long-leaf  pine ;  the  south- 
em  half  is  more  level,  a^d  is  timbered  with  the  same  tree 
and  the  Cuban  pine.  This  general  statement,  however,  is 
to  be  taken  with  some  allowance,  for  between  Mobile  bay 
and  the  Perdido  river,  at  Montrose,  the  water-shed  is  two 
hundred  feet  above  the  bay,  and  it  is  the  highest  land  on  the 
coast  between  the  Bio  Grande  and  Navesink  (Haines),  The 
waters  flow  into  the  Perdido  river  on  the  east  and  into  the 
Alabama  and  Mobile  rivers  and  Mobile  bay  on  the  west.  In 
the  western  part  of  the  county,  above  the  bay,  is  a  consid- 
erable tract  of  marshy  land  in  the  delta  of  the  river. 

From  the  statistics,  it  will  be  seen  that  the  county  is 
rather  thinly  settled,  and  that  a  comparatively  small  pro- 
portion of  the  area  is  under  cultivation.    Much  of  the 
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county  is  a  natural  pasture,  and  large  herds  of  cattle  and 
sheep  are  sustained,  and,  where  accessible  to  streams,  lum- 
bering is  an  important  industry. 

All  the  cotton,  or  by  far  the  greater  proportion  of  it,  is 
produced  in  the  northern  part  of  the  county,  and,  ^as  the 
high  yield  per  acre  shows,  with  the  aid  of  fertilizers. 
Where  cultivated,  the  cotton  is  shipped  to  Mobile  by  boat 
or  by  raiL 

MONBOE. 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine.") 

CONECUH. 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine.") 

ESCAMBIA. 

PopykUion :  6,719.— White,  4,106 ;  colored,  1,613. 

Area  :  1,000  square  miles. — Woodland,  alL  All  Boiling 
Pine  lands. 

Tilled  land:  6,934  acres. — ^Area  planted  in  cotton,  278 
acres ;  in  com,  3,699  acres ;  in  oats,  869  acres ;  in  sugar- 
cane, 83  acres ;  in  rice,  405  acres ;  in  sweet  potatoes,  494 
acres. 

Cotton  production :  94  bales  ;  average  cotton  product  per 
acre,  0.34  bale,  486  pounds  seed-cotton,  or  162  pounds 
cotton  lint. 

Escambia  lies  wholly  within  the  long-leaf  pine  region. 
Geologically,  its  structure  is  simple.  The  white  limestone 
of  Yicksburg  age  underlies  certainly  the  northern  part  and 
probably  the  whole  of  the  county,  though  coming  to  the 
surface  but  rarely.  Upon  this  are  spread  the  materials  of 
the  Stratified  Drift,  which  here,  as  in  so  many  other  places, 
form  the  soiL  The  Conecuh  and  Escambia  rivers,  with 
their  tributaries,  drain  the  entire  county,  except  a  small 
portion  of  the  northwest  comer,  which  is  drained  by  Little 
river,  flowing  into  the  Alabama,  and  another  small  portion 
in  the  southeast  drained  by  a  tributary  of  Yellow  river. 

The  county  is,  in  general,  a  level  pine  woods,  gently  un- 
dulating and  unbroken,  save  by  the  small  valleys  of  the 
creeks  and  brcmches,  and  by  occasional  ponds  and  Ume- 
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sinks.  The  soil  is  uniformly  a  light  sandy  loam  of  prevail- 
ing light  colors,  and  is  comparatively  poor.  Along  the 
Conecuh  river  especially  there  are  bodies  of  good  bottom*  or 
swamp  land.  The  pine  woods  make  here,  as  elsewhere,  a 
fine  naliural  pasture,  and  cattle-raising  is  an  important  in- 
dustry. The  magnificent  pine  timber  is  also  a  source  of 
profit  to  many  of  the  inhabitants.  The  high  yield  of  the 
few  acres  planted  in  cotton  shows  that  this  staple  is  culti- 
vated only  in  favored  spots  or  with  fertilizers. 

ABSTBACT  OF  BEPOBT  OF  JOHN  W.    STEPHENSON,   OF  DOnOIiASTIIjLB. 

The  apland  soil  is  very  thin,  extending  widely  in  Tast  unbroken  tracts, 
and  is  not  well  snited  to  cotton  unless  manured.  The  lowlands  are  quite 
productive,  but  are  sometimes  liable  to  overflow,  and  the  crop  is  thus  lost. 
For  this  reason  the  uplands  are  preferred,  and  with  manure  they'give  very 
fair  returns.  Since  the  war  comparatively  little  cotton  has  been  cultivated  ; 
it  is  planted  upon  most  of  the  varietiejB  of  soil. 

The  most  fertile  soil  is  found  in  bodies  of  five  to  ten  acres  along  the 
Conecuh  river  bottom.  The  natural  growth  is  spruce  pine,  oaks,  hickory, 
chestnut,  birch,  etc.  The  soil  is  of  the  usual  swamp  or  bottom-land  char- 
acter, with  subsoil  often  containing  pebbles,  and  sometimes  underlaid  with 
the  ferruginous  sandstone  so  common  in  the  Stratified  Drift.  In  dry  sea- 
sons this  soil  is  easily  tilled,  but  sometimes  tilled  with  difi&celty  in  wet 
weather.  Corn,  pease,  and  sweet  potatoes  are  the  most  abundant  crops, 
but  cotton  does  well  wherever  tried.  Very  little  is  raised  for  the  market, 
and  no  information  is  at  hand  concerning  the  quality  of  staple,  etc.  On 
account  of  its  position,  this  kind  of  land  seldom  suffers  from  washing. 

Ck>tton  is  shipped  by  rail  to  Mobile  or  Montgomery. 

COVINGTON. 

Poptdatim :  5,639.— White,  4,968 ;  colored,  671. 

Area:  1,030  square  miles. — Woodland,  alL  Undulating 
or  Rolling  Pine  lands,  720  square  miles ;  Lime-hills,  50 
square  miles ;  Pine  Uplands,  260  square  miles. 

Tilled  land :  19,326  acres. — ^Area  planted  in  cotton,  4,176 
acres ;  in  corn,  10,558  acres;  in  oats,  2,114  acres;  in  rice,  47 
acres;  in  sugar-cane,  147  acres;  in  sweet  potatoes,  466 
acres. 

Cotton  production:  1,158  bales ;  average  cotton  product  per 
acre,  0.28  bale,  399  pounds  seed-cotton,  or  133  pounds  cot- 
ton lint. 

The  rocky  substratum  of  Covington  county  is  made  up  of 
the  strata  of  two  of  the  groups  of  the  Tertiary  formation, ' 


638  BIENNIAL  BEPOBT  OF  THE  STATE  GEOLOGIST. 

viz :  the  Jackson  and  the  Vicksburg.  The  white  limestone 
of  the  latter  group  is  exposed  where  the  overlying  Drift 
materials  have  been  removed  by  denudation  throughout  the 
whole  county,  except,  perhaps,  the  extreme  southern  portion. 
As  a  rule,  this  rock  is  too  deeply  covered  with  the  Drift 
sands  and  loam  to  have  much  influence  upon  the  soils,  ex- 
cept in  a  few  areas  of  limited  extent,  where  red  lime-lands 
similar  to  those  of  the  adjoining  county  of  Conecuh  are  found 
in  the  upper  part  of  the  county.  Otherwise,  the  upland 
soils  are  of  the  usual  varieties  afforded  by  the  Stratified 
Drift  The  soils,  therefore,  are  uplands  sandy  loams  of 
varying  degrees  of  fertility,  but  usually  light,  forming  the 
great  bulk  of  the  lands.  These  have  a  growth  of  long-leaf 
pine,  alternating  with  the  various  species  of  upland  oaks. 
The  pines  occupy,  in  general  terms,  the  higher  areas,  while 
the  oaks  and  hickories  are  found  more  frequently  along  the 
drainage  slopes  of  the  streams ;  positions  determined  in 
great  measure  probably  by  the  varying  proportions  of  sand 
in  the  soils  from  which  these  trees  derive  their  sustenance. 
Upon  the  higher  lands,  where  by  the  long-continued  action 
of  the  rains  the  specifically  lighter  materials  constituting 
the  clay  have  been  carried  off  from  the  surface,  the  sandier 
portions  are  left  to  form  the  soiL  Upon  slopes,  however, 
where  running  water  has  been  active,  both  the  lighter  and 
heavier  materials  are  removed  together,  and  the  original 
loamy  character  of  the  Drift  deposits  has  been  preserved 
more  or  less  unchanged. 

Upon  the  nearly  level  gently  undulating  areas  in  the  lower 
part  of  the  county  vast  forests  of  long-leaf  pine  prevail, 
with  an  undergrowth  of  grass  and  leguminous  plants,  which 
afford  pasturage  for  great  numbers  of  cattle,  sheep,  and 
swine.  The  forests  themselves,  where  accessible,  are  heav- 
ily drawn  upon  for  timber. 

The  bottom  lands  are  of  the  usual  character,  and  are  gen- 
erally fertile.  From  their  liability  to  overflow,  however, 
they  are  often  less  desirable  than  the  uplands,  where,  with 
moderate  outlay  for  fertilizers,  good  crops  of  cotton  are 
almost  certain  to  be  made.  The  chemical  nature  of  the 
pine  uplands  soils  is  very  well  seen  in  the  analysis  given  on 
page  288  of  a  soil  from  13  miles  east  of  Andalusia.    These 
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soils,  like  the  sandy,  rather  infertile  soils  of  the  Coal  Meas- 
ures and  parts  of  the  older  formations  of  the  State,  while 
intrinsically  poor,  are  yet  rapidly  coming  into  use  with  fer- 
tilizers. 

Agriculturally,  Covington  county  is  like  Conecuh,  with 
the  exception  that  the  lime-lands  here  are  of  very  limited 
extent,  and  nearly  the  whole  county  has  the  character  of  the 
long-leaf  pine  lands. 

The  cotton  from  this  county  is  usually  shipped  from  Troy, 
Greenville,  or  Evergreen,  to  which  markets  it  must  be 
hauled  a  great  distance  in  wagons. 

GENEVA. 

Popdatiou:  4,342.— White,  3,829 ;  colored,  513. 

Area:  590  square  miles. — Woodland,  all.  Undulating 
Pine  lands,  560  square  miles ;  Bed  Lime-lands,  30  square 
miles. 

Tilled  land:  17,664  acres. — Area  planted  in  cotton,  4,947 
acres ;  in  com,  9,476  acres ;  in  oats,  1,705  acres  ;  in  sugar- 
cane, 118  acres ;  in  rice,  54  acres ;  in  sweet  potatoes,  350 
acres. 

Cotton  production:  1,112  bales;  average  cotton  product 
per  acre,  0.23  bale,  327  pounds  seed-cotton,  or  109  pounds 
cotton  lint. 

Geneva  county  is  underlaid  throughout  its  entire  extent 
with  the  white  Yicksburg  limestone,  which,  as  usual,  ex- 
erts comparatively  little  influence  on  the  cultivable  soils. 
Exception  to  this  is  noticed  in  the  eastern  part  of  the  county, 
in  the  drainage  area  of  the  Chipola  river,  where  a  fine  lime- 
land  is  well  known  for  its  fertile  character.  This  sort  of 
calcareous  soil  is  much  more  prevalent  in  the  adjoining 
county  in  Florida,  whose  red  lime-lands  have  a  wide  repu- 
tation. 

The  arable  soils  are  in  great  measure  derived  from  Strat- 
ified Drift  and  Loam,  and  exhibit  the  usual  varieties.  The 
proportion  of  red  or  yellow  loam  in  the  soil  and  subsoil 
seems  to  decrease,  in  general,  as  we  go  south,  and  the  pro- 
portion of  sand  to  increase  in  the  same  direction.  Between 
Millville  and  Geneva  the  various  species  of  oaks  are  asso- 
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ciated  with  the  long-leaf  pines,  showing  a  very  fair  quality 
of  soiL  Northwest  of  Geneva,  along  the  divide  between 
Double  Bridges  creek  and  Pea  river,  pine  woods,  with 
scarcely  any  admixture  of  other  trees,  prevail;  but  occa- 
sionally upland  willow  and  small  post  and  black-jack  oaks 
are  associated  with  the  pines,  constituting  a  regular  pine- 
barren  growth.  Coarse  tufts  of  wire-grass  form  the  under- 
growth almost  universally,  except  in  the  numerous  boggy 
places,  where  a  rich  and  peculiar  flora  is  commonly  seen. 

Until  a  few  years  past  the  cultivation  of  cotton  in  this 
county  has  received  very  little  attention,  the  inhabitants 
being  chiefly  engaged  in  the  lumber  business  and  in  cattle 
and  sheep  raising.  With  the  use  of  guano  these  pine  lands 
bring  very  fair  crops,  often  a  bale  to  two  acres. 

With  the  exception  above  noted  of  a  small  area  of  lime- 
lands  in  the  southeastern  part  of  the  county,  the  pine  woods 
form  all  the  uplands  of  Oeneva.  The  composition  of  the 
soil  is  similar  to  that  of  the  Covington  county  soil,  (analysis 
given  on  page  288),  which  is,  however,  a  better  soil  than 
that  of  the  average  pine  woods. 

The  white  Orbitoidal  limestone  of  the  Yicksburg  age  is 
to  be  seen  in  many  localities  in  Greneva  where  the  drainage 
has  removed  the  overlying  sands,  as  along  the  banks  of  the 
Choctawhatchee  river  and  other  large  streams.  This  river 
is  navigable  to  the  town  of  Geneva,  and  was  formerly  one 
of  the  principal  outlets  for  products  of  the  county.  Most 
of  the  timber  still  finds  its  way  to  market  by  this  stream, 
though  the  cotton  is  now  hauled  in  wagons  to  Troy,  at  a 
cost  of  $2.50  per  bale. 

AB8TBACT  OF  THE  BEPOBT  OF  W.  N.  BBANDON,  OF  OENEYA. 

The  lowlands  are  the  dark-gray  bottom  lands,  sand  hammocks,  and  gall- 
berry  flats.  The  uplands  vary  from  light  gray  to  red,  according  to  the  pro- 
portion of  loam  which  is  mixed  with  the  sand,  and  are  preferred,  as  the 
cotton  can  be  planted  earlier,  with  consequently  less  liability  to  damage 
from  early  frosts  and  worms.  The  river  lands  are  nearly  aU  snbject  to 
overflow,  and  are  not  so  certain. 

The  gray  upland  soils  have  a  yellowish  subsoil  down  to  the  clay  (reached 
at  18  inches),  and  the  mahogany  and  red  soils  have  a  red  subsoil.  The 
timber  is  long-leaf  pine,  with  post  oak,  hickory,  broad-leaf  black-jack,  red 
oak,  etc.  These  soils  are  early,  warm,  and  well  drained,  and  well  suited  to 
cotton,  com,  sugar-cane,  rice,  potatoes,  etc. 
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About  half  the  oultivated  area  about  GeneYa  is  in  cotton,  which  usually 
grows  to  a  height  of  three  feet.  When  planted  late,  and  in  wet  seasons^ 
there  is  a  tendency  to  go  to  weed,  which  is  restrained  by  planting  early, 
using  fertilizers,  and  by  working  fast  and  early.  The  average  yield  of  seed- 
cotton  on  fresh  land  is  from  600  to  700  pounds  to  the  acre,  which  is  brought 
down  to  400  pounds  after  five  years*  cultivation  without  manure.  To  make 
a  475  pound  bale  1,485  pounds  of  seed-cotton  are  needed.  The  staple  rates 
as  middling  from  the  fresh  to  low  middling  from  the  worn  land,  though 
there  is  usually  very  little  difference  in  the  quahty.  One-fourth  of  the 
land  originally  cultivated  lies  turned  out,  but  after  a  rest  of  some  years, 
especially  if  cattle  have  been  kept  off,  if  taken  again  into  cultivation,  it 
produces  well.  The  damage  from  washings  is  not  very  great,  and  no  efforts 
have  been  made  to  check  it,  except  in  a  few  instances,  where  horissontalizing 
and  hillside  ditching  have  been  practiced  with  gpod  results. 

COFFEE. 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine.") 

DALE. 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine.") 

HENRY. 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine.") 


ALLUVIAL  EEGION. 

This  region    includes   parts  of    Washington,*  Clarke,* 
Mobile,*  and  Baldwin*  counties. 

WASHINGTON* 

(See  "Oak  and  Hickory  Uplands,  with  Long-leaf  Pine.") 

CLARKE, 

[See  "  Oak  and  Hickory  Uplands,  with  Long-leaf  Pine.") 

MOBILE. 

(See  "Long-leaf  Pine  region.") 

BALDWIN. 

(See  "  Long-leaf  Pine  region.") 
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SECTION  IV. 

CULTUBAL  AND  ECONOMIC  DETAILS  OF  COTTON 

PRODUCTION. 

ANSWERS  TO  SCHEDULE  QUESTIONa 


[The  Koman  numerals  used  in  the  followring  answers  refer  to  the  regions 
as  numbered  in  the  reference  table.] 

These  regions  are— 
I. — Metamorphic. 
II. — 'Coosa  and  outlying  valleys. 
III.— Coal-fields. 
rV. — Tennessee  Valley. 
V. — Oak  and  Pine  Uplands,  including — 

1.  Oak  and  Hickory  Uplands,  with  Short^leaf  pine. 

2.  Gravelly  Hills,  with  Long-leaf  Pine. 
VI* — Central  Prairie  region,  including— 

Flatwoods. 
VIL — ^Long-leaf  Pine  region,  including — 

1.  Oak  and  Hickory  Uplands,  with  Long-leaf  Pine. 

2.  Lime-hills  or  Lower  Prairie. 

8.  Open  rolling  Pine  Woods  and  Lime-sink  region^ 


■^H«taa*«HH^k^ta^ 


TILLAGE,  IMPROVEMENTS,  ETC. 

1.  The  usual  depth  of  tillage  (measured  on  land  side  of 
furrow),  is  three  to  four  inches  in  all  the  regions. 

2.  The  draft  employed  in  breaking  up  is  generally  one 
horse  or  mule. 

3.  Subsoiling  is  practiced  to  some  extent,  and  usually 
with  good  results,  in  regions  I,  II,  III,  and  IV;  rarely,  if  at 
all,  in  the  last  three  regions. 

4  Fall  plowing  is  practiced  to  a  limited  extent  in  I,  II, 
m,  and  IV,  and  with  good  effect  in  certain  parts  of  the 
Tennessee  valley;  rarely,  if  at  all,  used  in  VI  and  VIL 
Where  cotton  is  the  chief  crop,  all  the  labor  is  required  in 
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the  fall  for  gathering.  In  VII  the  character  of  the  soil  is 
generally  of  such  nature  that  fall  plowing  would  not  be  re- 
munerative. 

5.  Fallowing  is  practiced  but  little,  if  at  all,  except  in 
small  areas  in  regions  II  and  IIL  Throughout  the  State, 
however,  it  seems  to  be  very  common  for  land  to  be  "turned 
out"  to  rest,  and  not  to  be  tilled  while  lying  fallow. 

6.  Botation  of  crops  is  practiced  throughout  the  State^ 
but  not  always  in  a  systematic  way.  Where  there  is  system, 
the  usual  order  of  crops  is  cotton  from  one  to  three  or  four 
years,  then  corn,  followed  by  oats,  or  wheat,  to  be  followed 
again  by  cotton.  In  regions  V,  VI,  and  VII  cotton  is  gen- 
erally the  chief  crop,  and  all  the  best  and  freshest  land  is 
devoted  to  its  culture.  In  these  regions  it  is  no  unusual 
thing  for  the  same  lands  to  be  planted  in  cotton  five,  ten,  or 
fifteen  years  in  succession.  In  some  parts  of  the  Tennessee 
valley  it  is  becoming  quite  common  to  sow  clover  with  small 
grain,  so  that  the  order  of  crops  is  cotton,  com,  oats,  or 
wheat,  with  clover,  followed  by  one  or  two  years'  of  resi 

7.  In  I,  II,  VI,  and  VII  guano,  the  superphosphates,  and 
compost,  with  cotton-seed  and  stable  manure,  or  with  lime, 
vegetable  matter,  etc.,  are  chief  manures,  and  the  results  are 
always  good,  provided  the  crops  are  properly  cultivated.  In 
II,  rV,  and  V  there  is  less  use  of  commercial  fertilizers,  but 
on  the  contrary,  cotton-seed  and  cotton-seed  meal  are  used 
over  a  large  part  of  this  area  to  a  very  considerable  extent. 
In  aU  cases  where  fertilizers  are  properly  applied  and  the 
crops  are  thoroughly  cultivated,  it  appears  that  farmers  are 
fully  repaid  for  the  outlay  made  in  their  purchase.  There 
is  but  little  green-manuring;  but  in  some  localities  cow- 
peas,  weeds,  grass,  etc.,  are  turned  under  with  advantage. 
On  lime-lands  pease  cannot  be  profitably  or  safely  used. 

8.  Cotton-seed  is  used  throughout  the  State  as  a  fertil- 
izer, both  in  the  green  state  and  in  the  form  of  meal.  It  is 
also  used  in  both  forms  as  a  feed  for  cattle ;  the  cake  or 
meal  is.  however,  not  yet  much  used  for  feeding.  As  an 
article  of  commerce  seed  is  disposed  of  principally  to  the 
oil-mills,  of  which  there  are  quite  a  number  in  this  State. 
The  negroes,  as  a  rule,  sell  their  cotton-seed  to  the  mills, 
but  the  more  thrifty  and  intelligent  planters  find  it  ad- 
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vantageons  to  return  all  surplus  seed  to  the  soiL  The  seed, 
both  in  its  ^natural  and  manufactured  forms,  is  especi9llj 
valuable  for  com  and  all  small-grain  crops.  But,  except 
some  small  areas,  the  cottonseed-cake  is  not  much  used 
either  alone  or  mixed,  for  crops,  probably  because  of  its 
cost 

PLANTING  AND  CULTIVATING  OF  COTTON. 

9.  Throughout  the  State  there  is  but  little  preparation 
given  to  land  before  bedding  it  for  cotton,  except  the  re- 
moval of  the  stalks  of  the  old  crop ;  but  in  exceptional  cases 
the  land  is  plowed  broadcast  in  the  winter  or  early  spring. 
Cotton  is  uniformly  planted  in  ridges,  which  are  from  two 
and  a  half  to  four  feet  apart,  according  to  the  strength  of 
the  soiL  In  regions  I,  II,  III,  and  lY  cotton  is  planted 
from  the  10th  of  April  to  the  1st  of  May ;  in  the  other  re- 
gions the  time  of  planting  is  on  the  average  from  five  to  fif- 
teen days  earlier.  There  are  numerous  varieties  of  seed 
used.  Among  others  may  be  mentioned  Dixon,  Boyd  Pro- 
lific, Peeler,  Zellner,  Brown,  Green,  Petit  Gulf,  etc.  Accord- 
ing to  some  reports  the  cluster  or  short-limb  varieties  are 
best  suited  to  deep  soils,  and  long-limb  varieties  do  best  on 
light  or  thin  soils.  The  average  amount  of  seed  required 
per  acre  is  from  two  to  three  bushels,  more  being  required 
for  early  than  for  late  planting.  It  appears  that  in  some 
cases  the  minimum  may  be  as  low  as  one  bushel  and  the 
maximum  as  high  as  six  bushels  of  seed  per  acre. 

10.  As  a  rule,  the  bed  or  ridge  is  opened  with  a  narrow 
plow  (scooter  or  bull-tongue),  and  the  seed  is  strewn  in  the 
furrow  by  hand,  and  covered  with  a  board,  block,  or  harrow. 
Planters  are  but  little  used,  and  yet  their  use  secures  a  uni- 
form distribution  of  seed  in  the  drill,  and  hence  economizes 
seed,  and  also  makes  the  after-cultivation  more  easy. 

11.  Seed  comes  up  in  from  five  to  twenty  days,  and  is 
usually  thinned  out  to  a  stand  when  three  or  four  weeks 
old,  or  when  the  third  and  fourth  leaves  appear.  The  young 
plant  is  sometimes  retarded  in  growth  by  the  "sore-shin," 
which  is  specially  the  case  in  cold  and  wet  weather.  The 
injury  seems  to  be  caused  in  the  first  instance  from  careless- 
ness or  want  of  skill  in  the  use  of  the  hoe,  by  which  the 
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bark  of  the  plant  is  either  abraded  or  cut.  The  first  after- 
cultivatiou  consists  in  most  cases,  perhaps,  in  "running" 
round  the  cotton  with  a  turning-plow,  bar  side  to  the  drill, 
after  which  the  cotton  is  chopped  out  and  generally  brought 
to  a  stand  with  one  or  two  stalks  in  a  hill,  at  distances  vary- 
ing from  12  to  18  or  20  inches  in  the  drill,  according  to  fer- 
tility of  soiL  After  having  been  brought  to  a  stand,  cotton 
usually  has  simply  surface  culture  with  sweep,  harrow,  or 
cultivator. 

12.  The  height  attained  before  blooming  is  from  one  to 
three  feet,  according  to  the  character  and  preparation  of  the 
soiL  The  first  blooms  appear  when  the  cotton  is  eight  or 
nine  weeks  old,  and  hence  from  June  10  to  July  4,  the  former 
date  being  generally  true  for  Y,  YI,  and  YU  regions  and 
the  latter  for  the  remainder  of  the  State.  The  interval  from 
the  bloom  to  the  opening  of  the  boll  is  from  40  to  60  days, 
the  shorter  interval  being  required  later  in  the  season. 
Hence,  cotton  begins  to  open  from  the  last  of  July  to  the 
middle  of  August,  aud  picking  usuaUy  begins  two  or  three 
weeks  afterward. 

13.  As  a  rule  there  are  three  pickings,  by  which  all  the 
crop  is  gathered.  Picking  generally  closes  by  the  last  of 
November ;  but  when  the  yield  is  heavy,  or  labor  insufficient 
or  inefficient,  the  picking  may  not  be  finished  till  Christmas. 
Black  frost  is  said  to  occur  from  October  10  to  the  1st  of 
November,  according  to  the  nature  of  the  locality  and  the 
character  of  the  season.  In  some  cases  seed-cotton  is 
penned  in  the  field,  which  is  generally  quite  hazardous. 
The  usual  practice  is  to  have  cotton  ginned,  if  possible,  as 
the  picking  progresses. 

GINNING,  BALING,  AND  SHIPFING. 

14  There  are  many  answers  as  to  the  gin  used.  Some 
of  the  many  gins  mentioned  are  Pratt's,  Gullett's,  Winship's, 
Orr's,  Brown's,  Carver's,  Avery's,  Loomis',  Eagle,  and  Mag- 
nolia. In  a  few  cases  steam  is  the  motive  power,  and  still 
more  rarely  water  is  the  agent  Generally  horses  or  mules 
are  used  to  drive  the  gin.  The  gearing  consists  usually  of 
wooden  cog-wheels  or  iron  segments  with  pinion.     The  only 

35 
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thing  in  the  way  of  a  general  use  of  steam  is  the  cost  of 
engine  and  fixtures.  Its  use  is  of  course  advantageous  in 
many  respects.  The  great  majority  of  the  gins  in  use  have 
from  40  to  50  saws. 

15.  In  a  day's,  run,  from  1,000  to  8,000  pounds  of  clear 
lint  can  be  made.  The  amount  depends  iipon  the  number 
of  saws  in  the  gin^  and  also  upon  the  motive  power.  A  for- 
ty-saw gin,  driven  by  a  pair  of  mules  or  horses,  will  clean 
from  1,000  to  1,500  pounds  in  a  day.  The  highest  results 
are,  however,  to  be  gotten  only  with  steam  or  water.  The 
average  amount  of  seed-cotton  required  for  a  475-pound 
bale  is  about  1,545  pounds. 

16.  It  appears  that  in  large  portions  of  regions  lY  and 
VII  the  wooden  press  still  holds  the  place  of  honor;  but  in 
other  regions  iron  presses  of  various  patents  are  very  gen- 
erally in  use.  They  seem  to  be  specially  in  vogue  in  region 
VI,  where  Golding's,.  Allum's,  Wright's,  Stuckie's  Hydraulic, 
Janney's,  Bullock's  Segment,  and  perhaps  others,,  are  enu- 
merated. The  number  of  bales  pressed  per  day  varies  from 
five  to  twenty  or  twenty-five,  according  to  the  character  of 
the  press  and  the  number  of  men  employed.  Iron  ties  are 
universally  used,  with  various  fastenings^  such  as  Buckle 
and  Loop,  Arrow,  American,  Kennedy,  the  corrugated  tie, 
etc.  Jute  and  Kentucky  or  Missouri  hemp  and  India  bag- 
ging are  used. 

17.  It  is  almost  an  invariable  rule  in  Alabama  to  aim  to 
make  the  bale  weigh  500  pounds.  Steamboats  have  im- 
posed no  limitation  to  the  weight  of  a  bale,  but  railroads- 
usually  charge  by  weight.  Shipping,  begins  as  soon  as  cot- 
ton is  ready  for  market,  say  the  middle  of  October,  and 
continues  throughout  the  fall  and  winter.  The  port  to 
which  cotton  is  shipped  is  determined  by  the  locality. 
There  are  good  cotton  markets  at  Mobile,  MontgomerVr 
Selma,  Memphis,  Tennessee,  Borne,  Georgia,  and  at  various 
small  towns  within  the  State;  and  it  is  generally  made 
advantageous  to  the  farmer  to  sell  near  homo.  The  rate  of 
freight  is  determined  in  all  cases  by  distance  and  means  of 
transportation. 
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DISEASES,   INSECT  ENEMIES,   ETC. 

18.  Cotton  is  injared  by  lice,  flea-bugs,  boll-Worms,  cat- 
erpillars, shedding  and  rust.  Bust  is  caused  on  light  sandy 
Boils  by  excessive  rains ;  on  stronger  lands^  it  is  caused  by 
the  continuous  planting  of  cotton  for  niany  years.  Shed- 
ding is  produced  specially  by  continued  and  excessive  rains. 
A  wet  season  causes  the  loss  of  all  the  bolls  that  should 
have  ripened  during  that  period.  In  regions  I,  II,  III  and 
lY,  the  caterpillar  generally  makes  its  appearance  so  late, 
if  at  all,  that  its  ravages  ai'e  rather  advantageous  to  the  cot- 
ton, by  stripping  off  the  dense  foliagei  and  thus  insuring  the 
prompt  opening  of  all  matured  bolls;  but  in  the  other  por* 
tions  of  the  State,  the  caterpillar  niakes  its  appearance  in 
multitudes,  usually  in  August-^-early  enough  to  be  very 
hurtful  to  the  crop.  Lice,  flea-bugs,  and  sore-shin  generally 
appear  (if  at  all)  when  the  cotton  is  young,  provided  the 
Weather  is  wet  and  cooL  The  boll-worm  is  not  often  very 
damaging,  but  may  generally  be  found  in  the  fields  from  the 
appearance  of  the  first  "squares"  or  "forms"  till  the  first 
of  September.  Bust  can  be  prevented  by  rotation  or  fertil- 
izing. Shedding  can  be  obviated  to  some  extent  by  shallow 
plowing.  In  some  localities)  especially  in  some  parts  of  re- 
gions V,  VI,  and  Vll,  Paris  green  has  been  used  to  destroy 
the  caterpillar,  but,  as  it  appears,  With  very  little  success 
in  most  cases. 

19.  Bust  sometimes  appears  on  heavy,  ill-drained  soils, 
but  is  oftenest  seen  on  sandy  lands,  whether  uplands  or 
bottoms,  on  gray  lands,  on  light-yellow  clay  lands,  and  in 
some  places,  as  in  Madison  and  Jackson  counties,  it  is  found 
often  on  fresh)  loose  lime-lands. 

laBOb  and  system  of  fabmino. 

20.  In  regions  I,  II,  III,  and  V,  the  farms  are  usually 
small,  containing  not  more  than  200  acres,  but  in  some  cases 
much  larger.  In  the  other  regions,  farms  vary  in  size  from 
40  or  50  to  1,000  or  even  2,000  acres.  In  the  regions  of 
small  farms,  supplies  are  largely  raised  at  home,  and  there 
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is  a  reported  increase  of  production.  In  the  regions  of 
large  farms,  on  the  other  hand,  there  is  in  some  localities 
increased  production,  but  meat  is  still  largely  imported.  In 
the  middle  and  southern  portions  of  the  State,  there  is  little 
or  no  wheat  produced,  and  hence  flour  is  almost  univeiBallj 
imported  into  those  sections. 

21.  The  laborers  are  negroes  and  native  whites,  the 
former  largely  predominating  in  the  regions  of  large  farms, 
the  latter  on  small  farms,  for  most  part  In  the  latter  case, 
the  laborer  is  generally  the  owner  of  the  farm.  Wages  are 
paid  in  many  ways,  and  at  various  rates,  from  forty  to 
seventy-five  cents  per  day,  and  from  eight  to  fourteen  dol- 
lars per  month,  to  be  paid  at  the  end  of  the  month. 

22.  The  large  cotton  farms  or  plantations  are  almost 
altogether  worked  on  the  share  system,  the  smaller  farms 
being  usually  worked  by  the  owners,  with  such  hired  help 
as  may  be  needed  on  occasion.  It  is  almost  the  universal 
practice  on  the  large  farms  for  the  landlord  to  furnish 
everything  but  the  laborers'  board,  and  receive  one-half  of 
all  the  crops ;  but  when  only  the  land  is  furnished  by  the 
owner,  he  receives  usually  one-fourth  of  the  cotton  and 
one-third  of  the  corn  produced  by  the  laborer.  It  is  almost 
invariably  reported  that  this  system  of  cotton  culture  dam- 
ages  the  quality  of  the  cotton  and  deteriorates  the  land. 

23b  There  is  a  very  decided  difference  of  opinion  as  to 
which  is  the  better  system  (wages  or  share).  With  the  ex- 
ception of  regions  IV,  V,  and  VI,  opinions  are  about  equally 
divided;  in  these,  however,  there  is  almost  entire  concur- 
rence in  the  opinion  that  wages  are  the  best.  The  reasons 
assigned  in  favor  of  wages  are,  that  the  laborer  is  sure  of 
reward  and  a  comfortable  living,  and  the  employer  is  en- 
abled to  control  labor,  and  is  justified  in  making  larger  ex- 
penditures in  fertilizers,  etc.,  to  increase  the  yield.  It  is 
urged  in  favor  of  the  shares  system  that  the  laborer  is  en- 
couraged to  make  effort,  and  that  if  he  is  industrious  and 
energetic,  he  will  be  rewarded  with  larger  returns  for  his 
labor.     On  the  whole,  the  condition  of  the  laborers  is  good. 
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better  perhaps  than  that  of  the  same  class  of  persons  in 
any  other  quarter  of  the  globe.  Very  few  negroes  own 
houses  or  lands  in  the  large  farming  regions. 

24  Cotton  lands,  in  the  greater  part  of  the  State,  are 
estimated  in  value  at  three  to  ten  and  twelve  dollars,  while 
in  a  few  locaUties,  such  as  Perry,  Marengo,  etc.,  in  region 
YI,  and  the  best  lands  in  the  Tennessee  Valley  region,  are 
estimated  at  fifteen,  twenty,  thirty  dollars,  and  in  some  few 
cases  even  higher.  Bent  varies  partly  in  proportion  to  the 
estimated  value  of  the  land,  and  hence  the  price  of  rent  is 
from  one  dollar  and  less  to  two,  three,  and  sometimes  four 
dollars  per  acre.  Bent  is  also  paid  in  produce  at  the 
rate  of  one-fourth  of  the  cotton  and  one-third  of  the  com 
grown  on  the  land.  According  to  the  quality  of  land, 
the  estimate  of  product  per  hand  will  will  vary  from  two  to 
six  bales,  but  the  average  for  good  land  is  three  to  four 
bales  per  hand.  In  some  cases,  the  estimate  is  made  at  six 
to  ten  bales  per  niule«>*^.  e.,  one  mule  and  two  hands. 

25.  In  region  I,  credits  to  the  value  of  one-half  the 
laborer's  crop  ^re  often  made  by  the  land-owner ;  in  region 
n,  credits  ar^  given  largely  in  a  few  localities,  but  not  as 
much  as  formerly ;  in  region  III,  credits  have  only  recently 
been  asked  and  granted ;  in  regions  IV,  V,  VI,  and  VII, 
credits  are  almost  universal,  and  regularly  consume  the  en- 
tire crop  of  the  laborer.  As  a  rule,  the  crop  is  not  insured 
till  shipped  or  placed  in  the  warehouse  for  shipment.  In  a 
few  cases,  cotton  is  insured  when  baled,  and  in  some  parts 
of  Biillook  county  gin-houses  and  cotton  are  insured  as  soon 
as  picking  begins.  Cotton  is  always  insured  when  shipped, 
unless  forbidden  by  the  owner. 

26.  When  the  producer  pays  all  the  expenses  of  ship- 
ping, handling,  storing,  and  commissions  for  selling,  his  ex- 
pense or  loss  is  from  four  to  six  dollars  per  bale,  but  when 
he  sells  to  a  home  merchant,  he  often  pays  only  for  the 
weighing;  the  buyer  incurs  the  additional  expense.  It  is 
quite  general  over  large  areas  of  this  State  for  the  farmer  to 
^e^  his  cottou  at  the  nearest  town,  store,  or  depot.     The 
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report  of  cost  of  production  is  almost  invariably  eight  cents 
per  pound.  A  few  seem  to  think  that  cotton  can  be  pro-^ 
duced  at  a  cost  of  five  or  six  cents,  while  a  very  few  esti- 
mate the  cost  of  production  at  tei\  to  t^^elve  ^Qd  o9e-hal| 
cents  per  pound. 
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REPORTS  RECEIVED  FROM  ALABAMA  COUNTIES. 


I.— METAMORPHIC  EEGION. 


1.  Cleburne — John  R.  Motis,  Edwardsville,  March,   1880.    Location, 

township  14,  range  11,  section  34.    Describes  first  and  second  bot- 
tom lands  of  Cane  creek. 

2,  Cleburne. — James  H.   Be\.l  aud  David  V.   Crider,   Arbacoochee, 

April,  1880.    Location,  township  16,  range  10,  section  11.    Describe 
bottom  lands  on  creeks  and  on  the  Tallapoosa  river. 
1.  Randolph. — James  H.   Radney,   Roanoke,  April,   1880.    Location, 
township  21,   range  12.    Describes  first  and  second  bottoms  on 
Highpine  and  Cornhouse  creeks. 

1.  Lee. — John  T.  Harris,  Opelika,  August,  1880.    DeBcribes  lands  on 

Hallawaka  creek  and  Chattahoochee  river. 

2.  Lee. — C.  H.  McOolloh,  Beulah,  May,  1880.    Location,  township  20, 

range  29,  section  20.    Describes  first  bottom  of  Hallawaka  creek 
and  Chattahoochee  river. 

1.  Tallapoosa. — D.  A.  G.  Ross,  Camp  Hill,   April,  1880.    Location, 

township  21,  range  24,  sections  27  and  34.    Describes  bottom  lands 
on  Sandy  creek. 

2.  Tallapoosa. — Daniel  Taylor,  New  Site,  March,   1880.    Location, 

township  24,  range  23.    Describes  bottoms  and  uplands  on  Emuck- 
faw  creek  and  Tallapoosa  river. 

3.  Tallapoosa. — James  M.  Pearson,  Dadeville,  May,  1880.    Location, 

township  22,  range  23,  section  36.    Describes  lands  on  Sandy  creek. 

1.  Clay. — William  W.  Jenkins,  Hillabee,  January,  1882.  Location, 
township  20,  range  7.  Describes  lands  on  Talladega,  Buzzard,  Hil- 
labee, Hatchet  and  other  creeks. 

1.  Coosa. — J.  C.  McDiARMii),  Good  Water,  April,  1880.  Location, 
township  20,  range  22,  sections  24  and  25.  Describes  bottoms  and 
uplands  on  Hatchet  creek  and  Coosa  river. 

3.  Coosa. — John  S.  Bentley,  Rockford.  Describes  bottoms  and  up- 
lands on  Socopatoy,  Jacko  and  Big  an(J  Little  Hatchet  creeks,  all 
tributaries  of  the  Coosii  river, 
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VI.— CENTRAL  PRAIRIE  REGION,  INCLUDING  FLATWOODS. 

Sumter, — Dr.  R.  D.  Wbbb,  Livingston,  March  9,  1880.  Describes  the 
black  prairie,  the  ujSiand  sandy,  and  the  post-oak  flat  wood  soils 
occurring  in  the  drainage  area  of  Sucarnatchie  creek,  a  tributary 
of  the  Tombigbee  river. 

Greene. ^^TnoujiB  J.  Patton,  Knoxville,  July,  1880.  Location,  township 
22,  range  3  east.  Describes  uplands  and  lowlands  on  Sims  and 
Buck  creeks  and  the  Warrior  river. 

1.  Hale, — ^Professor  Tdtwiler,  Greene  Springs,  May,  1880.    Location, 

township  22,  range  4  east.    Describes  lands  on  Five  mile  creek  and 
Warrior  river. 

2.  HcUe, — ^NoBFLEET  Harris,  Laneville,  March,  1880.    Location,  town- 

ship 18,  range  5  east    Lands  are  for  most  part  black  and  chocolate 
prairie. 

Marengo, — W.  A.  Stickney,  Faundsdale,  June,  1880.  Location,  town- 
ship 17,  range  5  east,  sections  8,  17,  20.  Describes  filing  and  flat 
loose  black  prairie  uplands,  and  mulatto  or  post-oak  lands  on  and 
near  Cottonwood  and  Powell  creeks. 

Perry. — H.  A.  Stollbnwerck,  Uniontown.  Location,  township  18, 
range  6,  sections  18,  20.  Describes  first  bottoms  and  rolling  and 
level  prairie  lands  on  Dry  Creek. 

Dallas, — J.  F.  Calhoun,  Minter,  February,  1882.  Location,  township 
13,  ranges  10, 11,  sections  11,  14,  etc.  Describes  uplands  between 
Cedar  and  Pine  Barren  creeks. 

1.  Lowndes, — William  M.  Garrett,  Mount  Willing,  March,  1880.    Lo- 

cation, township  13,  ranges  13,  14.    Describes  bottoms  and  black 
prairie  and  sandy  uplands  on  Cedar  creek. 

2.  Lowndes, — P.  T.  Graves,  Burkville,  September,  1880.    Location^ 

township  16,  range  15,  section  36.    Describes  uplands  on  Tallawas* 
see  and  Pintlala  creeks. 

1.  Montgomery. — Thomas  W.  Oliver,  Montgomery,  April,  1880.    Loca- 

tion, township  16,  range  18,  sections  8,  18, 17.    Describes  bottoms 
on  Small  creek  and  uplands  on  Catoma  creek. 

2.  Montgomery, — J.  A.  Callaway,  Snowdoun,  March,  1880.    Location, 

township  15,  range  18.    Describes  bottoms  and  uplands  on  Ramer 
and  Catoma  creeks. 

1.  Bullock. — W.  M.  Stakely,  Union  Springs,  March,  1880.    Location, 

township  14,  range  23,  section  4.    Describes  uplands  and  hog-wallow 
prairies  on  Cupiahatchee  and  Town  creeks. 

2.  Bullock.— J.  F.  Culver,  Union  Springs,  January,  1880.    Location, 

township  13,  ranges  23,  24.    Describes  sandy  and  black  prairie  bot- 
toms on  the  headwaters  of  Conecuh  river. 

3.  Bullock.— J,  L.  Moultrie,  Union  Springs,  March,  1880.    Location, 

township  14,  range  23,  sections  23-26.    Describes  timbered  prairie 
or  post-oak  lands  on  the  Cupiahatchee  creek. 

4.  Bullock, — M.  L.  Stinson,  Union  Springs,  March,  1880.    Location, 
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townships  11, 12,  13,  ranges  23, 24.    Describes  bottoms  and  uplands 
on  Conecuh  and  Pea  rivers. 
Macon. — John  L.  Collins,  Tuskegee,  December,  1881.    Refers  to  entire 
county. 

1.  Barbour, — Hon.  H.  D.  Clayton,  Clayton,  September,  1880.    Loca- 

tion, township  10,  range  26,  sections  4,  5,  8,  9.  Describes  first  and 
second  bottoms  and  rolling  uplands  on  Choctawhatchee  creek  and 
river. 

2.  Barbour. — Dr.  H.  Hawkins,  HawkinsviAe,  March,  1880.    Describes 

bottoms  and  uplands  on  Cowikee  and  other  creeks,  and  on  the 
Chattahoochee  river. 

Vin.— LONG-LEAF  PINE  REGION, 

(Including :  1.  Oak  and  Hickory  uplands,  with  long-leaf  pine.  2.  Lfme« 
hills  or  lower  prairie.    3.  Open  pine  woods  and  lime-sink  region.) 

1.  Washington. — R.  M.  Campbell,  Saint  Stephens,  June,  1880.  Loca- 
tion, townships  3,  4,  5,  6,  7,  8,  range  1  east,  and  ranges  1,  2  west. 
Describes  bottoms  and  alluvial  lands  on  the  Tombigbee  river,  and 
rolling  and  level  uplands  on  Lewis  and  Sinta  Bogue  creeks. 

1.  Monroe. — J.  M.  Harrinoton,  Newton  Academy,  July,  1880,  Loca** 
tion,  township  9,  range  9,  section  16.  Describes  bottoms  and  up* 
lands  on  Flat  creek. 

1.  Wilcox. —B-E^UY  C.   Bbown,  Camden,  January,  1880.     Location, 

township  12,  range  8,  section  33.  Describes  bottoms  and  uplands 
on  Pursley  creek. 

2.  Wilcox. — Felix  Tait,  Camden,  April,  1880.    Location,  township  11, 

range  7.    Describes  lands  on  the  Alabama  river. 

1.  Conecuh. — ^Andrew  Jay,  sr.,  Jajrvilla,  February,  1880.     Location, 

township  5,  range  12,  section  30.  Describes  lands  on  Murder  creek 
and  Escambia  river. 

2.  Conecuh. — P.  D.  Bowles,  Evergreen,  February,  1880.     Location, 

township  5,  range  11,  section  11.  Describes  bottoms  and  uplands 
on  Beaver  creek  and  Conecuh  river  and  alluvial  plains  on  Murder 
creek. 

Crenshaw. — George  W.  Thaqard,  Rutledge,  January,  1880.    Location, 

townships  9, 10,  range  17.    Describes  bottoms  and  uplands  on  Pat- 

saliga  river. 
Coffee. — M.  G.  Stoudenmeier,  Elba,  July,  1880.    Describes  rolling  and 

level  lands  on  Boles  creek  and  Pea  river. 
DaU. — J.  C.  Mathews. — Crittenden's  Mills,  January,  1880.    Location, 

townships  3  to  8,  ranges  23  to  28.    Describes  bottoms  and  uplands 

on  Choctawhatchee  river  and  several  tributary  creeks. 
Henry. — A.  McAllister,  Shorterville,  March,  1880.   Location,  township 

7,  range  29.    Describes  bottoms  on  Choctawhatchee  and  uplands  on 

numerous  creeks. 
Mobile. — J.  p.  Steele,  Citronelle,  June,  1880.    Describes  lowlands  and 

uplands  on  Mobile  and  Tombigbee  rivers. 
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Escambia, — John  W.  Stephenson,  Bouglasville,  April,  1880.  Location, 
townships  1,  2,  ranges  11, 12.    Describes  lands  on  Conecuh  river. 

Geneva. — W,  N.  Brandon,  Geneva,  August,  1880.  Location,  townships 
2,  3,  ranges  22,  23.  Describes  bottoms  and  uplands  on  Wilkinson 
creek. 


NOTES. 


To  page  178. — Stratified  Bocks  of  the  Jura-Trias  are  not  known  in  Ala^ 
bama ;  bat  the  trap  dykes  of  the  Metamorphic  Region  are  usually  referred 
to  that  age. 

To  page  196. — ^In  Murphree's  Valley  the  antioUnal  stracture  is  obeoured, 
or  rather,  complioated,  by  a  fault  along  the  eastern  side  of  the  Valley,  run- 
ning approximately  parallel  with  its  length. 

West  of  this  fault,  and  over  the  greater  part  of  the  area  of  the  Valley, 
the  strata  have  generally  a  dip  to  the  northwest.  East  of  it,  they  stand 
usually  nearly  vertical,  with  southeast  dip  in  a  few  localities. 


INDEX. 
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deportment  of  towards  varying  qnan titles  of  water 83 

ABSOBPTION— 
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How  effected « 79 

Soil  oonstitaente  on  which  it  depends 75 

ABSOBPnVE  POWEB  OF  SOILS— 

Significance  of  to  vegetation 84 

ABSTBACTS  OF  BEPOBTS— 

See  connty  descriptions «348  to  541 

ABSTBACTS  OF  THS  BSPOBTS  OV  OOBBESPONDBMTS  CONTAIN — 

character  of  soils ;  cotton  yield  per  acre  on  fresh  and  old 
lands  ;  crops  best  snited  to  the  land  ;  drainage  ;  extent  of 
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Antanga  connty,  Dr.  O.  M.  Howard 457 

Barbonr  county,  Judge  H.  D.  Olayton,  Dr.  H,  Hawkins 497 

Bibb  county,  J.  S.  Hansberger 452 

Blount  county,  Oeorge  D.  Shelton 398 

Bullock  county,  W.  M.  Stakely,  J.  F.  Culver,  J.  L.  Moultrie,  M. 

L.  Stinson 488,  489 

Ottlhoun  county.  Dr.  S.  0.  Williams,  T.  W.  Francis 375 

Cherokee  county,  Dr.  John  Lawrence . . .  < 371 

Clay  county,  W.  W.  Jenkins 864 

Cleburne  county,  John  B.  Jklotis,  Jas.  H.  Bell,  David  Y.  Crider. .  351 

Coffee  county,  M.  G.  Stoudenmier 524 

Colbert  county,  L.  B.  Thornton,  T.   B.  Bickley 432 

Conecuh  connty,  Bev.  Andrew  Jay,  P.  D.  Bowles ,,, 517 

Coosa  county,  J.  C«  AicDiarmid,  Judge  J.  S.  Bentlay .  367 

Crenshaw  county,  Geo.  W.  Thagard 520 

Cullman  county,  Wm.  J.  Dunn 395 

Dale  connty,  J.  C.  Matthews 526 
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Dallas  county,  J.  F.  Calhoun , 47^ 

Escambia  county,  John  W.  Stephenson 537 

Etowah  county,  W.  B.  Beeson 379 

tVanklin  County,  Dr.  Daniel  N.  Sevier 435 

Greene  county,  Thos.  J.  Fatten .' 4^4 

Geneva  county,  W.  N.  Brandon , 54O 

Hale  county,  Prof.  Henry  Tutwiler,  Hon.  Norfleet  Harris 466 

Henry  county,  A.  McAllister 528 

Jackson  county,  W.  F.  Hurt 411 

Lamar  county,  Geo.   E.  Brown , 440 

Lauderdale  county,  Jas.  Wm.  Morgan 426 

Lawrence  county,  CJol.  Jas.  E.  Sanders,  Dr.  F.  W.  Sykes 429 

Lee  county,  John  T.  Harris,  C.  H.  McGnlloh , 587 

Limestone  county,  F.  H.  Peebles 423 

Lowndes  county,  P.  T.  Graves,  W.  M«  Garrett * 482 

Macon  county,  John  L.  Collins. , 493 

Madison  county,  Thos.  B.  Kelly,  Col.  W.  C.  Irwin,  Geo.  D.  Norris  418 

Marengo  county,  Bev.  W.  A.  Stickney 471 

MaHon  county,  Martin  Nesmith 438 

Mobile  county.  Professor  J.  P.  Stelle 534 

Monroe  county.  Dr.  J.  M.  Harrington ....  * , , 508 

Montgomery  county,  Thos.  W.  Oliver,  J.  A.  Calloway 485 

Perry  county,  H«  A.  StoUenwerck * 475 

Pickens  county,  M.  F.  Cook,  B.  F.  Henry 444 

Randolph  county,  James  H.  Badney « < 353 

Shelby  county,  T.  A.  Huston 388 

St.  Clair  county.  Judge  John  W.  Inzer 381 

Sumter  county,  Dr.  B.  D.  Webb  ,, 461 

Talladega  county,  H.  M.  Burt,  S.  M.  Jemison,  A.  W.  Duncan 385 

Tallapoosa  county,  D.  A.  G.  Boss,  Daniel  Taylor,  Jas.  M.  Pearson  360 

Tuscaloosa  county,  Hon.  A.  C.  Hargrove,  James  B.  Maxwell 443 

Washington  county,  B.  M.  Campbell,  £.  A.  Glover,  John  Starke, 

Oliver  Prince 532 

Wilcox  county,  Henry  C.  Brown,  Felix  Tait , 611,  612 

Winston  county,  F.  C.  Burdick , . . , 406 

ACADEAN  SLATES  AND  CONGLOMEBATES— 

soils  of 196 

ACID— 

Apocrenic • 38 

Carbonic,  as  atmospheric  agent. . ; 10,  35 

Carbonic  in  soils,  source  of 35,  67 

Crenic i. .  »* 35 

Humic • * * . . . .  38 

Nitric *,...36,  68,  69 

Phosphoric 69,  128,  129 

Sulphuric 70 

ACBEAGB— 

production  of  leading  crops,  table  of 164 
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AGENCIES— 

Atmospheric ,.... < ^ . .  ^  .^ . . . .     10 

Transpoiting^ l7 

AGBICULTURAL  DESCRIPTIONS— 

Of  the  oounties 347  to  541 

ALABAMA  RIVER— 

Analyses  of  bottom  and  htimmook  soils  of 251,  263 

ALABAMA  RIVER  LANDS— 

Autauga  connty 249,  251,  456 

Clarke  county « . .  / 505 

DaUas  county / . . . .  ^ .  w 470 

Lowndes  county . . .  <  ^ . .  < .  v  < ^  ^ ^ *^  ^480,  481 

Montgomery  county 483,  484 

Monroe  county ^ .. « « ^ 507 

Washington  county.  < / w 532 

Wilcox  county 262,  263,  510,  511,  512 

ALEXANDRIA  VALLEY  (Calboun  County)  ...-.- 374 

ALLUVIAL  LANDS  (op  Lowto  Pin»  Bslt)— 

List  of  trees  and  plants  of ^ ^ 291 

Region  in  county  descriptions 541 

of  Mobile  river,  description  of . . .  ^ 291 

Soils  and  sediments ,, ., 17 

ALUMINOUS— 

Alkaline  silicates. ,,,,,..,. <,^, ,. ^ < .... ^ ... ^ ^ ... .     11 

AMMONIA  SALTS— 

Double  action  of ^ ^ ....  ^ ...  .w ....  ^ ..  ^ 122 

As  manure. 121 

AMMONIA— 

Source  of,  in  soils. ^ *.,,., 36 

ANALYSES  OF  SOILS— 

Qf^neral  table  of 330  to  344 

ANALYSIS  OF  SOILS— 

Alabama  River  bottom  soil,  Autauga  county 251 

second  bottom  soil,  Wilcox  county 263 

Black  Prairie  Soils 270 

viz:  Black  prairie  soil,  8  miles  n.  e.  of  Livingston, Sumter  co. 

from  W.  M.  Stiikeley's,  near  Union 

Springs,  Bullock  county, 
slough  soil,  8  miles  s.  of  Montgomery. 

ChwinenUgga  Ridge. 275 

Chunnenugga  Ridge  Soil,  near  Union  Springs,  Bullock  co. 

subsoil,  "         "  *«  **        "  I 

Upland  Loam  Soil,  2}  miles  s.  of    '*  '•  '•        "  i 
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ANALYSIS  OF  SOILS^-Comtinukd. 

Ooosa  VaUey  Region 199,204,207,  210 

(1)  Flatwoods  soil,  Saint  Clair  ooanty « 199 

(2)  Magnesian  limestone  Boila 204 

Gray  upland  soil,  Saint  Clair  ooanty. 
Little  Cahaba  valley  soil,  Saint  Clair  county. 
Bed  npland  soil,  Bibb  county. 
Bed  valley  soil,  Calhoun  county. 
Bed  valley  soil,  Talladega  county. 

(8)  Sub-carboniferous  soil. 210 

Bed  lands  soil.  Dry  Valley,  Cherokee  county 210 

(4)  Trenton  limestone  soil. '. 207 

Sandy  brown  loam  soil,  Jefferson  county 207 

CoaUcee  Lands,  Low  grounds  soil,  near  Clayton,  Barbour  county.  278 

OraveUy  HiUs  Region 241,  247 

viz:  Analyses  showing  composition  of  drifts  and  loam  at  vary- 
ing depths  at  Tuscaloosa 241 

Brown  sandy  loam  soil,  Mulberry,  Autauga  county 2^7 

subsoa,     '*  "  "       247 

Long-leaf  pine  lands 247 

Pond  lands  soil,  Mulberry,  Autauga  county 247 

Sandy  loam  soil,  Prattville,  Autauga  county 247 

Second  bottom  soils  and  subsoils  of  the  Warrior  Biver,  Tus- 
caloosa, Alabama 251 

Uplands  pine  woods  soil,  Prattville,  Autauga  county 247 

subsoil,  "  *'  *'       247 

Lignitie,  lime  hills  soils,  Wilcox  county 256 

Lime  HiUs  Region 283,  285 

Argillaceous  limestone,  Monroe  county 283 

Murder  creek  second  bottom  soil,  Conecuh  county 285 

Loose  black  soil,  Washington  county 283 

Upland  brown  loam  soil,  Clarke  county 285 

Underclny  to  preceding 285 

Lime  hills  soil,  Wilcox  county 256 

Metamorphic  Region — 

(1)  Gneissic  soils 187 

Gray  lands  soil,  near  Opelika,  Lee  county 187 

Bed     "        "      "  "  "         "      187 

(2)  Mica  slate  soils 189 

Mica  slate  soil.  Clay  county 189 

Bandolph  county 189 

Pine  Woods 247,  288 

See  analyses  of  Gravelly  Hills  Soil 247 

Uplands  pine  woods  soil,  Covington  county 288 

Post  Oak  FlatvDOods  Region, 280 

Post  oak  flatwoods  clay,  Marengo  county 280 

soil,  near  Livingston,  Sumter  county 280 

subsoil,  "  "  "      ....  280 

Post  Oak  Prairie  Soil,  near  Union  Springs,  Bullock  county 272 
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▲KiOiYSIS  OF  SOILS— Continued.  p^ob 

lermessee  VaUey  Region — 

(1)  "Barrens"  soils 226,  228 

near  Cluttsville,  Madison  county 226 

HuntsviUe,        "  "      226 

Limestone  creek  bottom  soil,  Madison  county 228 

Tennessee  Biver  hills  soil,  Colbert  county 228 

(2)  Red  lands 231 

near  CluttsyiUe,  Madison  county 231 

Buasellville,  Franklin  county 231 

Tuscumbia,  Colbert  county 231 

(3)  Little  Mountain  sandy  soil,  Colbert  county 234 

Sand  Mountain  soil  (Coal-Measures),  DeKalb  county. . .  217 
Upland  Brown  Loam  Soils  (Oak  and  Hickory  UplandSy  with  long- 
leaf  pine) — 

Sandy  upland  soil,  Clayton,  Barbour  county 261 

Upland  brown  loam  soil,  near  Troy,  Pike  county 261 

subsoil         "        "         "      261 

Upland  loam  soil,  Lawrenceyille,  Henry  county 261 

Warrior  River  LoitiUinds 251 

Second  bottom  soils,  cultivated  twenty  years,  near  Tuscaloosa.  251 

subsoils 251 

soils  virgin,  near  Tuscaloosa 251 

<«        ««         "  ««  261 

AI^IMAL  REFUSE— 

As  manure 119 

ARBACOOCHES  VALLEY  (Glbbubits  Comrrr)— 

Gold-mining  at 349 

lands  of 349 

AREA— 

Of  Alluvial  Region,  Mobile  river 290 

Barrens 219,  225 

Beach  prairie  belt. 268 

Blue  marl  lands 277 

Brown  loam  uplands,  South  Alabama 253 

Brown's  or  Blount  Springs  valley 191 

Cahaba  coal  fields 212 

Cahaba  valley 191 

Central  prairie  region. 265 

Chunnenugga  ridge,  or  hill  prairies 273 

Coast  marshes 290 

Coosa  coal  fields 212 

Coosa  valley  region 191 

Cumberland  Mountains 214 

Gravelly  Pine  Hills 244 

Greatest  cotton  production;  discussion  of 300 

Hill  Prairies,  or  Chunnenugga  Ridge 273 

Jones'  valley 191 

36 


562  INDEX. 

AREA — Oontinaed.  paok 

Lime  hills  region 281 

Little  moantain  range 219,  235 

Long-leaf  pine  hills 28& 

region 28& 

Lookont  Mountain 214 

Metamorphic  region 184 

Middle  Division 185 

Mnrphree's  valley 191 

Northern  division 211 

Oak,  Hickory,  and  long-leaf  pine  txpinnds 255 

short  •*      ♦•         *•        245 

Oak  and  Pine  Uplands  region 245 

Open  pine  woods  and  lime  sink  region 28T 

Outliers  of  Coosa  valley 191 

Pine  flats  region 290 

Pine  uplands  (oak,  hickory  and  pine  region) 265 

Post  oak  flatwoods 279^ 

Begions  (agricultural) 298 

Red  lands,  Tennessee  valley 319,  22^ 

Roup's  valley 191 

Sand  mountain 214 

Southern  division 254 

The  State 169 

Sub-Carboniferous  formation 218 

Tables  of 159 

Of  Tennessee  valley  region 218,  219 

The  Warrior  basin  214 

coal  field 214 

tablelands 214 

Wills  vaUey 191 

ASHES— 

As  manure ISO 

ASHLAND  (Clay  Couhtt) 362,  365 

ATMOSPHERIC  AGENCIES— 

Action  of,  in  disintegrating  rocks,  of  two  kinds^ 10 

AUGITE— 

As  a  constituent  of  crystalline  rocks 12 

AUTAUGA  COUNTY— 

Agricultural  description  of 454 

Analysis  of  muck  of  329 

Soils  of 247,  249,  250 

BAILEY'S  SPRINGS,  (Laudbbdalb  Oountt) 426 

KALES,  (Cotton)— 

Per  capita,  in  Agricultural  regions 302 

Per  square  mile  in  Alabama,  Georgia,  South  Carolina  and  Texas .  297 

Per  square  mile  in  the  agricultural  regions  in  Alabama 298 

Average  weight  of  in  Alabama ,  297 
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BALD  HILL  PBAIBIES—  »iaa 

SoUsof 276 

Trees  and  plants  of <• 296 

BALDWIN  CCUN  TY— 

Agrionltoral  description  of 535 

The  banner  county  in  ootton  product  per  acre 300 

BANNEB  COITNTIES— 

In  each  agricaltaral  region 299 

BABBOUB  COUNTY— 

AgricoltTiral  description  of 495 

Analysis  of  soils  of 261,  278 

Gowikee  lauds  soil 278 

Greensand  marl  of 816 

^  Sandy  upland  loam 261 

BARNKrS  UPPER  LANDING,  (Tombigbee)— 

Marl  bed 319,  325 

•*  BARRENS''— 

Agrio^tural  features  of 224 

Area  of 219,  225 

Elevation  of 225 

General  characters  of 219,  222 

Soils,  description  and  analyses  of 225  to  228 

Soils,  in  county  descriptions , 409  to  432 

Soils,  cotton  production  on 226 

Soils,  impervious  hardpan  of « 826,  226 

Soils,  productiveness  and  tilling  qualities  of 228 

BASm  GREEK— 

Clarke  county «...  * 602 

BASSETTS  CREEK— 

Clarke  county 502,  505 

BEAR  CREEK- 

Autauga  county,  lands  of 456 

Barbour  county,  greensand  mari  of , 316 

BEAVER  CREEK— 

Autauga  oounty,  soils  of 457 

Conecuh  county,  lands  of 516,  516,  517 

Lamar  county,  lands  of     440 

Marengo  county,  lands  of . , 470 

Marion  county,  lands  of, 438 

BEAVER  DAM  CREEK— 

Limestone  county,  lands  of 423 

BEAVER  MEADOW—   * 

Mobile  county,  limeiinkanear.......«« 638 
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BEESON,  W.  R—                                                                                       TM» 
Abstract  of  Beport  on  Etowah  ooonty 379 

BEESWAX  PINE  LANDS— 

Butler  county 614 

Flatwoods  or  hummocks 27^ 

BELL,  JAMES  H.— 

Abstract  of  Beport  on  debnme  conntj > 351 

BELLAS  LANDING,  (Alaboma  river)— 

Marl  bed 256^321,322,  32& 

BELT  OF  INTENSE  COTTON  PBODUCTION 301 

BENTLEY,  JUDGE  JNO.  S.— 

Abstract  of  Beport  of  on  Coosa  coimty 367  ^ 

BIBB  COUNTY— 

Agricultural  description  of 449 

Analysis  of  red  uplaztds  soil  of 204 

BICKLEY,  T.  B.— 

Abstract  of  Beport  of  on  Colbert  ootmty 432. 

BIG  BEAB  CBEEK— 

Franklin  and  Marion  oountiea 433,  437 

BIG  CANOE  CBEEK— 

St.  Clair  county,  landfr  of 381 

BIG  CBEEK— 

Henry  county,  red  lands  of. 527 

BIG  NANCE  CBEEK— 

Lawrence  county,  lands  of 429 

BIG  PBAIBIE  CBEEK— 

Hale  county,  soils  of ...  467 

BIG  SPUING— 

Creek,  Blount  county,  lands  of  39& 

VaUey,      "  '*       "        •* 397 

BIG  SWAMP  CBEEK- 

Lowndes  county,  lands  of 482 

Macon  "        ••        " 49^ 

BLACK  BELT  OF  ALABAMA— ' 

Description  of 268' 

BLACK  CBEEK  FALLS— 

Etowah  county 378- 

BLACK  L  \ND8— 

(Sub-carboniferous)  Jackson,  Madison,  Morgan  and  Lawrence 

counUes 410,  413,  417,  429 
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BLACK  PBAIRIE  SOILS—  PAoa 

(CretaceotiB),  analyses  of 270 

Compared  with  those  of  post-oak  prairies 271 

Productiveness  of 267 

Timberof    267 

In  ooonty  deaeriptions AG9  to  498 

BLACK'S  BEND— 

Wilcox  county,  productiveness  of  soils  explained 320 

BLACK'S  BLUFF— 

Tombigbee  river,  black  shales  of 317 

Alabama  river,  Wilcox  ooonty,  greensand  marl  of 310 

BLACK  SHALE— 

Of  Coosa  valley  region 191,  209 

BLADON  SPRINGS— 

Choctaw  county 499 

BLOUNT— 

County,  agricultural  description  of 396 

Mountain 211,213,379,401,  402 

Spring's  valley,  or  Brown's  valley,  area,  &c 191 

BLUBBEB  CBEEK— 

Pickens  county,  lands  of 443 

BLUE  EYE  CREEK— 

Talladega  county 383 

BLUE  MARL  LANDS— (Cretaceous) 267,  277 

In  county  descriptions 486  to  498 

BONES— 

As  manure. ...  127 

B0U8SINGAULT— 

"  Rural  Economy"  quoted 113 

BOWLES.  P.  D.— 

Abstract  of  report  on  Conecuh  county 617 

BOTANICAL  FEATURES— 

Of  the  agricultural  regions 291 

BOTTLE  CREEK— 

Conecuh  county,  lands  of 615,  616 

• 

BOTTOM  LANDS— 

Tennessee  valley 231 

Black  prairie  region \ 272 

Long-leaf  pine  uplands  region 266 

Of  the  pine  woods 289 

Bottom  and  low  lands  of  upper  pine  region,  trees  and  plants  of  294 

BRADFORD— 

Coosa  county,  granite 366 


J 
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BBANDON,  W.  N.—  faos 

Abstract  of  report  of  oa  Geneva  county 540 

BBECCIA— 

Formation  of 27 

BBOOKLYN— 

Conecuh  county,  white  limeetone  near 515 

BROWN— 

George  E.,  abstract  of  report  of  on  Lamar  county 440 

Henry  C,  abstract  of  report  of  on  Wilcox  county 511 

BROWN  LOAM— 

Boils,  explanation  of  apparent  sterility  of 252,  259 

Table  lands,  cause  of  sandinesa  of  soils  of 259 

Uplands  of  Southern  Alabama 253 

BBOWN*8  VALLEY— 

area,  structure  of 191,  195,  214,396,  397 

BUCK  CREEK— 

Greene  county,  lands  of 464 

BUHR8T0NE— 

Group,  (Tertiary) 236,263 

RULLOCK  COUNTY - 

Agricultural  description  of 486 

Analysis  of  black  prairie  soil 270 

<•  Chunnenugga  Ridge  soil  and  subsoil 275 

"  post  oak  soil 272 

BULL  MOUNTAIN  CREEK— 

Marion  county 437 

"  BUNC0ME8"— 

of  Pontotoc  Ridge,  Mississippi 276 

BURDICK,  F.  C— 

Abstract  of  Report  of  on  Winston  county 406 

BURLINGTON— 

Group  (Sub«Carboniferous),  Tennessee  Valley. 222 

BURT,  H.  M.— 

Abstract  of  report  of  on  Talladega  county 385 

BUTLER  COUNTY— 

Agricultural  description  of 512 

Partial  analysis  of  soil  from  near  Greenville 254 

BUTTAHATCHEE  RTVER— 

Lamar  and  Marion  counties 436, 437,  440 

<« BUTTON"  MOUNTAINS— 

Of  Jeffersop  county 401 
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BYIiER  EIDGE—  paob 

In  Fayette,  Marion,  Tascaloosa,  "Walker,  and  Winston  conntieB, 

[402, 404,  437,  441,  446 

CADE'S  BEND— 

Tombigbee  riyei,  Clarke  oounty,  marl  bed  of 321 

CAHABA  COAL  FIELDS— 

Area  and  geological  stractnre  of 212 

In  eoTiBtj  descriptions  e 380,  386,  387,  401 

CAHABA  VALLEY— 

Creological  straeture  and  soils  of 194  to  210 

In  county  descriptions  380  to  386 

CALCAREOUS— 

Lands  of  the  Snb-Garbonif  erous 410,  413,  417,  429 

Soils 51 

CALCIFER0T7S  FORMATIONS— 

Of  Coosa  VaUey 192 

CALCIUM— 

Essential  to  plants 66 

CALEBEEE  CREEK— 

Macon  oonnty,  lands  of 492 

CALHOUN  COUNTY— 

Agricultural  description  of 373 

Analysis  of  red  valley  soil  of 204 

CALHOUN  MOUNTAIN— 

Talladega  county 384 

CALHOUN,  J.  F.— 

Abstract  of  report  of  on  DtUlas  county 479 

CALLOWAY,  J.  A.— 

Abstract  of  report  of  on  Montgomery  county 485 

CAMPBELL,  R.  M.— 

Abstract  of  Report  of  on  Washington  county 532 

CANDUTCHKEE  (Clay  County) '. 362 

CANEBRAKE  OR  PRAIRIE  REGION— 

Qeneral  description 268 

In  county  descriptions 459  to  492 

CANE  CREEK  (Calhoun  Coxtnty)— 

Lands  ol 375 

Cleburne  county,  lands  of 351 

CARBON— 

Essential  to  plants 66 

Function  of  in  vegetation 66 

of  plants,  source  of 67 
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CARBONIC  ACID—                                                                                   hok 
As  an  atmospherio  agent 10 

CABBONIFEROUS— 

Formation  of  Alabama,  area,  aubdivinons,  etc 191 

Table  land,  trees  and  plants  of 296 

CATOMA  CREEK— 

Montgomery  county,  lands  of 485 

CAVES— 

In  St.  Louis  limestone,    Tennessee  Valley 219,223 

CEDAR  CREEK- 

Clark  county,  lands  of 504 

Dallas  county,  bottom  soils  of 478 

Franklin  county,  lands  of 435 

Lowndes  county 482 

CEDAR— 

Growth  of,  Coosa  Valley  and  outliers 206 

Mountains 206 

of  Jefferson  county 401,  402 

CENTRAL  COTTON  BELT— 

Description  of 301 

Discussion  of  cotton  productionin 303,  304,  305 

CENTRAL  PRAIRIE  REGION— 

Bales  per  capita  in  302 

In  county  descriptions  459  to  498 

In  discussion  of  cotton  production 297-310 

Divisions  of 268 

General  description  of 265 

Statistics  of  163,  167,  298,  209 

Subdivisions  of 339 

CHALYBEATE  SPRINGS- 

Formation  of 46 

Of  the  Little  Mountain  (sub-carboniferous),  Tennessee  Valley . .  233 

CHAMBERS  COUNTY— 

Agricultural  description  of 353 

CHANDLER'S  MOUNTAIN— 

St.  Clair  county 879 

CHATTOOGA  RIVER— 

Cherokee  county,  lands  of 371 

CHATTAHOOCHEE  RIVER- 

Dndnage  area  of. 264 

Lands  in  Barbour  and  Heniy  counties 496,  528 

Watershed  of 171 

CHAZY  FORMATION— 

Of  Coosa  Valley  region 192, 194 

Lands  of 205 
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CHEROKEE  COUNTY—  pao» 

Agricaltund  description  of 368 

Analysis  of  red  lands  soil  ol 210 

CHERTY  SOILS— 

Of  Coosa  Vallej  region, 201,  202,  209 

In  county  deseriptioms 368  to  407 

Timber  growth  of 201 

Uninhabited  in  places  201 

Of  Tennessee  Valley 224  to  232 

In  county  descriptions 407  to  436 

CHESTER  FORMATION— 

•    In  Tennessee  Valley 223 

CHEWACLA  CREEK— 

Maoon  county,  lands  of ^ 492 

CmCKASABOGUE— 

Mobile  county,  llmesinks  near 533 

CHILTON  COUNTY— 

Agricultural  description  of 462 

CHIPOLA  RIVER- 

Geneva  county,  lime  lands  of 539 

CHLORINE— 

Function  of  in  vegetation I    66 

CHOCCOLOCCO  CREEK— 

Calhoun  and  Talladega  counties,  lands  of 374,  375,  382,  383,  384 

CHOCTAW  BLUFF— 

On  Warrior  River,  greensand  bed  at 314 

c^oc^Aw  county— 

Agricultural  description  of 498 

Analysis  of  marl  of 327 

CHOCTAWHATCHEE  RIVER  (Babboub  and  Dalb  ConiYTiBS)— 

Lands  of 497,  626 

Watershed  of 171 

CHUNNENUGGA  RTDGE— 

Area  and  general  description  of 262-267,  273-274 

Analysis  of  soils  of 275 

In  county  descriptions 470,  475,  486,  487,  490,  493,  522 

Greensand  of 316 

A  watershed 171 

CITRONELLE  PLATEAU  (Mobilb  County) 533 

CLAIBORNE  GROUP  OF  TERTIARY— 

Description  of 236 

Formation  of  the  pine  hills 281 

in  county  descriptions 504 

marls  of 823,324,  325 
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CLARKE  COUNTY—  paob 

Agricultural  description  of 501 

Analysis  of  upland  brown  loam  soil,  and  underclay  of 285 

of  marl  of 327 

CLASSIFICATION— 

Of  manures 106 

purely  mineral  soils 32 

clay- 
As  an  absorbent. . . .  ^ 43 

Coloring  matter  in  43 

Composition  and  properties  of 42 

County,  agricultural  description  of. •  361 

analysis  of  mica  slate  soil  of 189 

A  result  of  the  weathering  of  most  crystalline  rocks 15 

Soils,  properties  of 44 

in  their  relation  to  heat 43,  52 

water 43,  62,  63 

CLAYTON,  JUDGE  H.  D.— 

Abstract  of  report  of,  on  Barbour  county 497 

Soil  collected  by 260 

CLAYTON'S  COVE  (Jbffkbson  County) 381,  402 

CLEAB  CREEK  FALLS  (Wikston  County).  . . .  .^ 405 

CLEBURNE  COUNTY— 

Agricultural  description  of 348 

CLIFTON  (ON  Alabama  Biyeb)  317 

CLIMATE  OF  ALABAMA— 

Discussion  of 173 

CLINTON— 

Formation  of  Coosa  valley -. 192 

soils  of ,  etc 207 

COAL  BLUFF  (AiiABAMA  Rivbb)— 

Marl  bed 317,  318,  326 

COAL  FIELDS  OF  ALABAMA— 

Once  continuous 212 

COAL-FIRE  CREEK  (Pickkns  County)— 

Lands  of 443,  444 

COAL  MEASURES  REGION— 

General  description  of  soUs,  etc.,  191, 195-6, 209, 211-12, 215-16-17,  234 

In  county  descriptions 389  to  452 

Discussion  of  cotton  production  in 306 

Statistics  of 160,  165,  298,  299 

COAST  REGION— 

RainfaU  of 176 
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COFFEE  COUNTY—                                                                                   p^o* 
Agricultural  deftcription  of 523 

COFFEEVILLE  (Clabkb  Countt)— 

Marl  bed 323,325,  327 

COLBEBT  COUNTY— 

Agricultural  description  of 430 

Analysis  of  "^barrens"  soil 228 

Little  Mountain  soil 234 

red  lands  soil 231 

COLBERT  BESEBYATION  (Laudkbdalb  County)— 

Lands  of 426 

COLD-WATER  MOUNTAIN  (Calhoun  County) 373 

COLLINS,  JOHN  L.— 

Abstract  of  report  of,  on  Macon  county 492 

COLORED  POPULATION— 

In  discussion  of  cotton  production  in  Alabama 303 

COMPARISON—  X 

Of  Alabama  with  other  States  in  cotton  production 297 

COMPOSTS 112,  113 

CONECUH  COUNTY— 

Agricultural  description  of 514 

Analysis  of  Murder  Creek  soil 285 

CONECUH  RIVER— 

Lands  of,  in  Bullock,  Conecuh,  Crenshaw,  Escambia  and  Pike 

counties 489,  517,  520,  522,  537 

Watershed  ot 171 

CONGLOMERATE— 

Formation  of 27 

COOK,  M.  F.— 

Abstract  of  report  of,  on  Pickens  county 444 

COOSA  COAL  FIELDS— 

Area,  geology,  and  general  account  of 212 

In  county  descriptions 374,  375,  379,  380,  387 

COOSA  COUNTY— 

Agricultural  description  of 365 

COOSA  RIVER— 

Lands  of,  in  Cherokee,  Coosa,  Etowah,  Saint  Clair,  Shelby,  and 

Elmore 367,  371,377,  382,  388,  458 

Watershed  of 171 

COOSA  VALLEY— 

One  of  a  series  extending  from  New  York  to  Alabama 172 
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COOSA  VALLEY  REGION—  paoi 

Agricaltnral   features   of,    embracing   soils,    timber,    analyses, 

etc 196  to  204 

General  description  of,    embracing   area,   coonties,    geological 

stmetxires,  etc 190  to  194 

In  county  descriptions 368-389;  also,  390-1-2-3,  397-8,  400-1-2 

In  discussion  of  cotton  production 302-3,  305 

Statistics  of 160,164,298,  299 

CORNHOUSE  CREEK  (Randolph  Coumtt)— 

Lands  of 353 

CORY,  CHAPPELL  (Analyst)— 

See  tables 336  to  340 

CORY,  T.  D.— 

Soils  of  Autauga  county  collected  by 246,  248 

COTTON— 

Growth  of :  Embracing  best  cotton  lands,  running  to  weed,  how 
prevented;  character  of  staple  and  proportion  of  lint  from  dif- 
ferent soils,  acres  and  bales,  etc. ;  height  of  plant,  etc.    (See 

county  descriptions) 347  to  541 

Lands  on  mountains 176 

Production  in  Alabama;  discussion  of,  embracing:  Rank  of  Ala- 
bama among  other  States  in  total  production  and  product  per 
acre;  areas  of  greatest  production,  and  the  product  per  acre  in 

the  several  regions 297  to  310 

Production;  influence  of  frost  on 176 

Production;  statistics  of.  See  tables,  159  to  167  and  298  to  to  299, 
embracing  area,  population,  tilled  land  and  cotton  production; 
acreage  and  production  of  leading  crops,  population  and  cot- 
ton production  in  agricultural  region  (total  production  in  tons, 
ratio  of  lint  and  seed;  acreage  per  square  mile,  etc.)  Banner 
counties  as  regards  total  production  and  product  per  acre. 

Production;  use  of  fertilizer  in,  not  universal 311 

Seed  as  fertilizer 119,  312 

Shipments  of.     (See  county  descriptions) 347  to  541 

Yield  of,  on  the  '^barrens" 225 

Yield  of  the  lime  hills 283 

post-oak  flatwoods 279 

black  prairie  lands 269 

on  red  lands  from  greensand   254 

COUNTY  DESCRIPTIONS  (agricultural) 347  to  541 

Embracing  abstracts  of  the  reports  of  the  correspondents;  aore- 
age  of  leading  crops;  area  and  population;  area  of  each  region 
represented;  bales  per  acre;  character  of  the  county;  cotton 
production,  acres  and  bales;  lint  per  acre;  seed  cotton  per 
acre;  shipments  of  cotton;  special  features;  tilled  land,  acres 
of;  woodland. 
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COUNTIES—  PAOB 

Of  Alluvial  region  290 

Black  prairie  region 268 

Brown  loam  uplands  region  of  Southern  Alaimma 253 

Central  prairie  region 265 

deseriptioiia  of 459 

Coal  Measures  region 212,213 

descriptions  of 389 

Coosa  Valley  region , 191 

descriptions  of i4& 

Oravelly  pine  bills  region 244 

desolations  ol 445 

lime  hills  region 281 

Long  leaf  pine  region;  description  of 529 

Metamorphic  region 84 

description  of 348 

Middle  division 183 

COUNTIES  OF  NORTHERN  DIVISION 211 

Oak,  hickory  and  long^eaf  pine  uplands  region 253 

Descriptions  of 498 

Oak,  hickory  and  short-leaf  pine  uplanda  region 243 

Descriptions  of 43& 

Open  rolling  pine  lands  region 286,  287 

Pine  flats  region 290 

Post  oak  flatwoods  region 279 

Southern  diviiuon 234 

Tennessee  Valley  region 218 

COUNTIES— 

Having  the  highest  total  production  and  product  per  acre  in  each 
region 299,  301,  dO% 

COVES— 

In  Coosa  valley  ridgy  lands 385 

OOVINGTON  COUNTY— 

Agricultural  description  of 537 

Analysis  of  pine  woods  soil  of 288^ 

COWIKEE  CREEK  (Russkll  and  Barboub  Couimzs)— 

Qreensand  marl  of 31& 

Lands,  descriptions  and  analyses  of 277,  278 

In  county  descriptions 493  to  497 

CRAWFISHY  SOILS— 

Formation  of 45 

CREDIT  SYSTEM  IN  COTTON  PLANTING— 

Discussion  of 173 

CRENSHAW  COUNTY— 

Agricultural  description  of 519 
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CRETACEOUS  FORMATIONS  IN  ALABAMA—  »io« 

SnbdivisioDs  of 237 

Marls,  description  and  analyses  of 313  to  316 

Region  (agricultural)  sab-divisions  and  eharacters 26G 

CRETACEOUS  PLAIN— 

Trees  and  plants  of 295 

Prairie,  a  trough,  erosion  of 266 

Timber  of ;  waters  of 266 

CRETACEOUS— 

In  county  descriptions  Pickens,  Aniauga,  Sumter,  Marengo, 
Greene,  Hale,  Dallas,  Lowndes,  Montgomery,  Bullock,  Ma- 
con, Russell,  Barbour,  Wilcox,  Butler,  Crenshaw  and 
Pike,  443-4-5-6, 460, 463-4-5,  467, 469, 47a4.5-6, 476,  480,  481,  482-3-4, 

486,  490-1-2.3,  495,  509,  510,  512,  513,  519,  521,  522 

CRIDER,  DAVID  V.— 

Abstract  of  Report  of  on  Cleburne  county 351 

CROPS  (leading)— 

See  table  II,  p.  164,  and  county  descriptions,  rotation  of 101 

CRYSTALLINE  ROCKS  (non-calcareous)— 

Division  into  acid  and  basic  silicates 11 

Starting  point  in  description  of  soil  formation 11 

Varying  chemical  and  minendogical  composition  of 11 

(See,  also,  metamorphic.) 

CULLMAN  COUNTY— 

Agricultural  description  of 394 

CULTIVATION 95 

Physical  and  chemical  changes  in  soils  produced  by 88 

CULTURAL— 

And  embracing  economic  details  of  cotton  production 542  to  549 

Tillage  and  improvement 542 

Planting  and  cultivation 544 

Ginning,  baling  and  shipping 545 

Diseases,  insect  enemies,  etc 547 

Labor  and  system  of  farming 547 

CULVER,  J.  F.— 

Abstract  of  Report  of  on  Bullock  county 488 

CUMBERLAND  MOUNTAIN  (in  Alabama) 211,  214,  229,  417 

CUPIAHATCHEE  CREEK  (BnUiOcs  and  Macon  Countibs)— 

Lands  of 488,  492 

DALE  COUNTY— 

Agricultural  description  of 524 
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DALLAS  COUKTY—  p^ob 

AgricultTiral  descriptiozi  of 476 

The  banner  county  of  the  State  in  total  cotton  prodoetion 800 

DAEWIN— 

<<  Formation  of  YegetaNe  Mould/*  quoted 39 

DECOMPOSITION— 

Of  rockfl ;  depth  of  in  Alabama 184 

deep  culture 95 

Dekalb  county - 

Agricultural  description  of 390 

Anal^Bis  of  Sand  Mountain  soil  of 217 

DELTA— 

Region  of  Mississippi  River  ;  rainfall  of 176 

X  MobUe  River 290 

DENUDATION— 

Affecting  timber  growth 242 

DEPTH— 

Of  rock  decay  in  Alabama 184 

DESCRIPTIONS  (Aomcui.totui.)— 

Of  counties 347  to  541 

DEVONIAL- 

Formation  in  Alabama  and  sub-divison 191 

of  Tennessee  valley 222 

DICKSON  (CoLBKBT  County)— 

Elevation  of. 21B 

DILUVIAN  OR  DRIFT  SOILS— 

Of  Alabama 23 

Origin  of  materials  of 24 

Position  of  in  reference  to  other  formations 25 

DIRT  SELLER  MOUNTAIN  (Chibokeb  Cotott) 208,  209,  369 

DISCUSSION— 

Of  cotton  production  in  Alabama  (see  "cotton  production").. 297  to  310 

DIVISION— 

Middle  of  Alabama  ;  characters  of,  etc 179  to  182 

Northern  of  Alabama  ;  characters  of,  etc 180,  211 

Southern  of  Alabama  ;  characters  of,  etc 180 

DOLOMITE— 

Formation  of  30 

(Lower  Silurian)  basis  of  good  farming  lands 200 

ridge  making 194,  201 
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DOUBLB  BRIDGES  CREEK  (Goffbb  and  Gensva  Cotmrob)—  paos 

Lands  of , 524,  640 

DOUBLE  CREEK  (Mabbnoo  Couirry)— 

Marl  beds  of 318 

DRAINAGE— 

Objects  and  advantagesof , ...., 98 

DRIFT  AND  ALLUVIAL  SOILS- 

Distinction  between  , 17? 

Deposits,  area  of  in  Warrior  Coal  fidd , 238 

Or  diluvial  soil* , 23 

Material  occurrence  of  in  Southern  Alabama 238 

soils  of  and  erosion  of ^ , 258,  259 

Of  Black  belt ;  removed  except  in  spots , 271 

in  ridges  and  isolated  hills , , , .  268 

Of  Hill  prairies  ;  thickness  of 273 

DRY  CEDAR  CREEK  (Dai^las  Ain>  Lowndbs  Countibb)— 

Lands  of 478,  842 

DRY  CREEK  (Halb  Counts)  — 

Lands  of 467 

DRY  VALLEY  (Chkbokbb  Cotwty) » 369 

Analyses  of  red  soil  of «......, 210 

DUDLEYVILLE  (TAMiAPoosA  Couimr) , 36^ 

DUG  DOWN  MOUNTAIN— 

Description  of ., , 349 

DUNCAN,  A.  W.— 

Abstract  of  Report  of  on  Talladega  Gounty • 385 

DUNN,  WILLIAM  J.— 

Abstract  of  Report  of  on  CaUman  County . . , . , , 395 

DURRETT,  JOHN  B.— 

Analyst 336-341 

DUTCH  BEND  (AxJTAUQA  County) 456 

EARTH  WORMS— 

As  an  agent  in  the  formation  of  soils. 39 

ELBA  (CoFFBB  County) — 

Greensand  marl  near. ... 326 

Red  day  hiUs  of 623 

ELEMENTS— 

Constituent  of  rocks 6 

of  plants 65 

their  functions  in  vegetable  economy. 65 

source  of. 66 
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ELEVATION—  pag" 

Of  motLntains  in  Alabama 169,  170 

in  Blonnt  county 398 

in  Talladega  county 383 

Of  R.  R.  in  GuUman  county 394,  395 

ELEVATIONS— 

In  valley  of  the  Tennessee 218 

table  lands  in  Jackson  county .  409 

"barrens" 226 

Huntsville,  Courtland  and  Dickson,  218-28 
Of  table  lands  in  Oak,  hickory  and  pine  uplands  region 258 

ELMOEE  COUNTY— 

Agricultural  description  of 457 

EMUCKFAU  CBEEE  (Tallapoosa  County)— 

Lands  of 360 

ENTTOCHOPKA  CREEK  (Clay  County)— 

Lands  of 364 

ENUMERATION  (Census)— 

Tabulated  resulte  of 159  to  167 

EOCENE  (Upper)— 

Tertiary  of  Limesink  region 287 

ERIE  (Halb  County)- 

On  Warrior  River,  greensand  bed 314 

EROSION— 

The  cause  of  surface  features 178 

Of  Cretaceous  prairies 266 

Drift  material 259 

St  Louis  limestone. 223 

Tennessee  valley t 218 

ESCAMBIA  COUNTY— 

Agricultural  description  of 536 

River  lowlands,  Conecuh  county 517 

escarpments- 
How  formed 173 

ETOWAH  COUNTY— 

Agricultural  description  of 376 

EUFAUPEE  CREEK  (Macon  County)— 

Lands  of 492 

EUTAW  GROUP  (Cretaceous)— 

Description  and  features  of 237,  266 

Marls  and  materials  of 313 

37 
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EXHAUSTION—  PAGE 

Of  cotton  lands,  discussed 304,  305 

FALLOWING 100 

FALLS - 

Of  Black  creek,  Etowah  county 378 

Clear  creek,  Winston  county  405 

Little  River,  DeKalb  county 3£0 

FAYETTE  COUNTY— 

Agricultural  descriptioQ  oi 441 

FELDSPAR - 

As  a  constituent  of  crystalline  rocks 12 

Decomposition  of  by  atmospheric  agencies 14,  15 

FERNS  (Rare)— 

Occurring  in  Hale  county 465 

Luxuriant  growth  of  in  rock  houses^  Marion  county 438 

FERTILITY  OF  SOILS- 

Conditions  of.   142 

Restoration  of ^ 

FERTILIZERS- 

Diacussionof 310  to  329 

Benefit  of  shown 217 

Distributing  station  of  in  South  Alabama 311 

In  cotton  culture,  not  generally  used 311 

Naturally  occurringin  Alabama 312 

Stimulant  and  nutritive 312 

In  Warrior  basin  lands 217 

To  prevent  tall  growth  of  cotton.     See  county  descriptions^ 

FIELD  EXPERDIENTS 15^ 

FINE  EARTH  - 

Composition  of,  etc IS 

FIRE  CLAY— 

In  Wills  valley,  DeKalb  county 391 

FIRST  BOTTOMa- 

Or  flood  plains  of  rivers 21 

FISH  HEAD  VALLEY  (Clai  Codntz)  362 

FLAT  CREEK  (Monboe  Codott)— 

Lands  of 507 

FLAT  WOODS- 

Of  Coosa  valley  region 198,  199,  370,  372,  376,  377,  381,  401 

anal,vsi.q  of  soils  of 199 

Metamorphic  region,  Clay  county 363 

CPost  oak)  Tertiary 237^,  279,  460^  470,  498,  509 

soils,  analyses  of 280 

trees  and  plants  of  294 

**  Beeswax/'  soils  of, 276 
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FLINT—  PAGE 

Formation  of 29 

FLINT  RIVER  (Madison  County)— 

Xiands  of ^8 

FLORIDA— 

Red  lime  lands  of 289 

"FORK"  (The)— 

In  Greene  county 463 

FRANCIS,  T.  W.— 

Abstract  of  Report  of  on  Calhoun  county 375 

FRANKLIN  COUNTY— 

Agricultural  description  of 433 

Analysis  of  red  lands  soil  from 231 

FREIGHT— 

Rates  of,  see  county  descriptions. 

FROSTS— 

Discussion  of ■ 175 

Influence  of  topography  on 175 

Time  of  an  important  factor  in  cotton  production 175 

FRUITS— 

On  mountains  of  Northeast  Alabama 397 

GAINSTO^VN  (Clabke  County)— 

Occurrence  of  gypsum  at 326 

GARRETT,  W.  M.— 

Abstract  of  Report  of  on  Lowndes  county 482 

GAYLOR  MOUNTAIN  (Chkbokkb  County) 208,  369 

GEIKIE,  ARCHIBALD— 

**TextBookof  Geology,"  quoted  40 

GENEVA  COUNTY— 

Agricultural  description  of 539 

GEOLOGICAL  FEATURES  (General)— 

Of  Alabama 178 

Southern  Alabama 234 

Of  the  Agricultural  Regions,  Subdivisions,  etc.,  see   "general  de- 
scriptions, etc.,"  under  the  several  heads. 

GEOLOGICAL  SECTION  (General)— 

Across  Alabama 181 

Coosa  Valley 193 

Tennessee  Valley 221 

GEORGIA— 

Bales  per  square  mile 297 
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GIBSON,  MKS.—  PAOB 

Claiborne  marl 323 

analysis 327 

GLADES- 

Of  lower  pine  belt,  trees  and  plants  of 2d2 

GIAUCONITE 253-4-& 

Formation  of. 29 

GLOVER,  K  A.— 

Abstract  of  Beport  of  on  Washington  eonnty 532 

GOLD  MINING— 

In  Arbachoochee 349 

GOSPOBT— 

Alabama  Biver,  occurrence  of  Claiborne  marls 324 

GNEISS— 

Bock,  soilsof 185 

GBANmC— 

Lands  ^  see  eonnty  descriptions 348  to  36^ 

Soils 18& 

GBAVEL 1& 

GBAVEL  CREEK  (Wilcox  County)— 

Marl  beds  .....318-9,  325 

GBAVELLY— 

Belt,  soils  of. 343 

Soils  of  Bub-carbonif  erons^  analysis  of 228^ 

Soils  of  Tennessee  valley 410 

Hills  with  long  leaf  pine  ;  general  description,  area,  ete 244 

Statistics  leading  ciops,  etc.,  161,  166,  298,  299 

In  county  descriptions  .     445-459 

In  discussion  of  cotton  production ....  297-319 
Soils,  similar  to  those  of  Oak,  Hickory,  and  Pine  Land  Soils 262 

GBAVES,  P.  T.— 

Abstract  of  Beport  of  on  Lowndes  coxmty 482 

GBAY- 

Grav^y  lands  of  Coosa  Valley,  see-  eonnty  descriptions 368-389 

Lands  of  the  Metamorphic 185 

See  county  descriptions 348-36& 

Soil,  Metamorphic,  analysis  of 186 

Upland  soil  of  Coosa  valley,  analysis  of 204 

GBEEN,  A.  H.— 

« « Physical  Geology  "  cited 30 

GREEN-MANUBING 100 
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GREENE  COUNTY—  paob 

Agricultural  desoription  of ^2 

Analysis  of  greensand  marl  from 315 

OREENSAND— 

Action  of  on  loam  in  producing  soils. 254 

Or  Glauconite,  formation  of 29 

Marl 254-5 

Occurrence  and  analysis  of 315,  319,  320-1-2,  325,  327 

Beds  of  Tertiary  most  important 256-7 

Soils,  occurrence  ol 254 

OUANO— 

Peruvian .' 116 

Phosphatio 125-126 

Other  varieties 118-119 

GYPSUM  BEDS— 

Occurrence  of  in  Washington  and  Clarke  counties 326 

Mode  of  formation  of 30 

As  manure 133 

Various  explanations  of  action  of 134 

Occurrence  in  Alabama 135 

HALE  COUNTY— 

Agricultural  description  of 464 

HALLAWOKA  CREEK— 

Lands  of,  Lee  county 357 

HAMRICK,  JAS.— 

Report  on  shell  prairies  of  Choctaw  county 500 

HARGROVE,  HON.  A.  C— 

Abstract  of  report  of  on  Tuscaloosa  county 448 

HARRINGTON,  J.  M.— 

Abstract  of  Report  of  on  Monroe  county 508 

HARRIS - 

Jno.  T.,  abstract  of  report  of  on  Lee  county 357 

Norfleet,  abstract  of  report  of  on  Uale  county 466 

HATCHET  CREEK— 

Lands,  Clay  county 364 

Coosa  county 367 
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HATCHETIGBEE  BLUFF— 

Tombigbee  river 323 

HANSBERGER,  J.  S.— 

Abstract  of  report  of  on  Bibb  county , .  452 

HAWKINS,  Db.  H.— 

Abstract  ol  report  o|  op  ^arbour  oocmty, 497 
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HEIDEN—  PACK 

« *Duengerlehre**  cited 57,  106,  1 34 

HEINllICH— 

'*arundlagen,"  cited 54,56,  57,  70,  153 

HELL'S  CREEK— 

Fayette  county 441 

HENDRICK'S  MABL— 

Choctaw  county 322 

Analysis  of 327 

HENRY  COUNTY— 

Agricultural  description  of 526 

Analysis  of  upland  loam  soil  of 261 

HENRY,  R.  F.— 

Abstract  of  report  of,  on  Pickens  county 444 

HERBACEOUS— 

Growth  of  pine  flats  region 289 

HESTER'S  FORD— 

Of  Flint  River,  Madison  county 416 

HIGH  PINE— 

Creek  lands  of  Randolph  county  353 

HIGHLAND  RIM— 

of  Tennessee 219,  225 

HILGARD— 

Prof.  E.  W.,  cited.. 43,  44,  46,  47,  57,  96,  97,  113,  114,  115,  117,  120 

124, 137,  138,  144,  149,  150,  152 
Remarks  on  low  cotton  product  per  acre  in  Alabama,  309 
Remarks  on  pine  straw 328 

HILL  PRAIRIES— 

description  of 273 

soil,  Dallas  county 478 

of  Lowndes  county 482 

Marengo  county 469 

HILLABEE— 

Clay  county 363 

Creek  lands.  Clay  county 364 

HILLS- 

Of  Elk  River,  how  formed 421 

HOFFMAN-GOHREN— 

Agriealtm'  Chemie,  cited 92,  102,  121,  124 

"  HOGWALLOW"  LANDS 278 

HORNBLENDE- 

A  constituent  of  crystalline  rocks 12 

Decomposition  of  by  atmospheric  agencies , 16 
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HORNBLENDIC  ROCKS—  paob 

boilH  of  186 

soils,  in  county  descriptions 348  to  368 

HORN'S  VALLEY,  (Clay  County), 362 

HOWARD,  Db.  C.  M.— 

Abstract  of  Report  of  on  Autauga  county 457 

HOWELL*S  COVE,   Taujldxoa  Couvty 385 

HUMMOCK— 

Lands,  Warrior  river 252 

Or  second  bottom  lands 21 

Or  second  bottom  lands  of  Oak,  Hickory  and  Pine  region  . .  251-262 

HUMMOCKS - 

And  bottoms  of  lower  pine  belt,  trees  and  plants  of  292 

Beeswax,  soils  of 276 

HUMUS— 

Definition,  composition  and  forms  36-38 

Absorptive  power  for  nutritive  salts 39 

As  stimulant  manure 133 

HUNT,  T.  S.— 

Cited 30,  31 

HUNTSVILLE— 

Elevation  of • 218 

HURT,  W.  F.— 

Abstract  of  report  of  on  Jackson  county 411 

HOUSTON,  T.  A.— 

Abstract  of  report  of  on  Shelby  county 388 

ILLUSTRATIONS  - 

Section  across  the  State 181 

"  "      Coosa  Valley  193 

Tennessee  Valley 221 
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INZER— 

Judge  J.  W.,  abstract  of  report  of  on  St.  Clair  county 381 

INDIAN  CREEK,  (Madison  County)— 

Lands  of 418 

INFERENCES— 

Drawn  from  regional  comparisons  in  cotton  production 309 

IRON— 

lime  silicates 11 

Ore,  brown,  pebbles  of  in  Coosa  valley 384 

In  soils,  action  of 45 

Concerned  in  the  formation  of  hardpan 45 

Ferrous  and  ferric  compounds  45 

£;Hsential  to  plants , 66 
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PAOS 

IRRIGATION 105 

IRWIN,  W.  C— 

Abstract  of  report  of  on  Madison  ooonty 418 

Soils  coUeoted  by 226 

IVEY  CREEK,  (Autauoa  County)— 

SoUsof 437 

JAY,  REV.  ANDREW— 

Abstract  of  report  of  on  Conecah  county 517 

JACKSON  COUNTY— 

Agricnlttiral  description  of 407 

JACKSON  CREEK,  Claskb  County 502 

JACKSON  FORMATION,  (Tertiary)- 

General  description  of 236 

Basis  of  LimeffiUs 281 

Occurrence  of  at  Claiborne 324-^ 

Analysis  of  limestones  of 283,  327 

JEFFERSON  COUNTY— 

Agricultural  description  of 399 

Analysis  of  sandy,  brown  loam  soil  of 207 

JENKINS,  W.  W.— 

Abstract  of  report  of  on  Clay  county 364 

JOHNSON— 

S.  W.,  "  How  Crops  Feed,"  cited 10,  14,  26,  42,  55,  74,  75,  80,  87 

Lawrence,  cited . .    40 

Wood  yard,  Alabama  river,  marl  bed  of 321,  325 

JOHNSTON— 

"  Agricultural  Chemistry"  cited 99,100,  110 

JONES'  VALLEY 401 

Area  of 191 

Cherty  lands  of 202 

General  description  of , 195-6,  200,  210 

Soilsof 206 

JONES'  AND  ROUP'S  VALLEYS— 

Geological  structure  of 195 

JULLIEN,  A.  A.— 

Cited 37 

KAHATCHEE  HILLS,  (Talladboa  County) 383-4 

KAINITE 130 

KOOLIN— 

product  of  weathering  of  feldspar 14 
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KELLY,  TH08.  B.~  paob 

Abstract  of  report  of  on  Madison  county 418 

SoU  coUected  by 226,  227,  230 

KEOKUK— 

Formation  of  Tennessee  Valley 222 

KIMMEY'S  MILL— 

Coffee  county,  greensand  bed  of 326 

LADIGA  MOUNTAIN,  (Calhoun  County) 373 

LaFAYETTE,  (Cbambxbs  County) 364-6 

LAMAB  COUNTY— 

Agricultural  description  of 439 

LaORANGE,  (Colbkbt  County) 431 

Group,  (Tertiary),  description  of 236 

LAND— 

Fertility  of  marked  by  density  of  colored  population 307,  ZOS 

Stiff,  of  the  hill  prairies 273 

Lying  turned  out,  see  county  descriptions 348 

LANGDON,  D.  W.  Jr.— 

Analyses  made  by 240 

Analyst 343 

LATITUDE— 

Of  theState 169 

LAUDERDALE  COUNTY— 

Agricultural  description  of 423 

LAWES  AND  GILBERT— 

Experiments  cited 140,  141 

LAWRENCE— 

Dr.  John,  abstract  of  report  of  on  Cherokee  county 371 

County,  agricultural  description  of 423 

LAWRENCEVILLE,  (Hbnby  County)— 

Loam  soils  near 627 

Loam  soil,  analysis 261 

LbCONTE— 

Joseph,  quoted. 5 

LEGUMINOUS  PLANTS— 

Of  the  open  pine  woods 288 

LEE  COUNTY— 

Agricultural  description  of 366 

Analysis  of  gneissic  soils  of 187 

LIGNITE— 

Marengo  county 470 

LIGNITIC  GROUP  (Tertiary)— 

Desoriptioii  and  materials  of 236,  263^  279 
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LIME—  PAOB 

As  soil  constitnent 46 

manure 135,  31'2 

effecte  of 135,  U7,  148 

LIME  HILLS— 

Or  Lowur  Prairie  Begion  (Tertiary,  Jackson  Group);  genoral  de- 
scription, area,  analysis  of  soils,  etc 281 

Or  Lower  I'rairio  Begion  in  County  Descriptions 528 

Of  Lignitic  gronp  of   Tertiary;   general  description,   analysis, 
etc 256,  256 

LIMESINK  BEGION— 

Description  of 286 

LIMESINKS— 

Of  Brown's  valley 393 

In  Conecuh  county 515 

Mobile  county 533 

Of  Magnesian  limestone  lands 201 

Of  Tennessee  valley 219 

LIMESTONE  COUNTY— 

Agricultural  description  of 419 

LIMESTONE  CBEEK— 

Madison  county    418 

Monroe  county  507 

Lands,  Limestone  county 423 

umestont:- 

Formation  of 28,  29 

Of  Potsdam  formation  198 

Impure  argillaceous  (Jackson  group);  analysis  of 283 

Lands  of  Conecuh  county 515,  516,  517,  518 

North  Alabama;  trees  and  plants  of 296 

'I'ennessee  valley 229 

Shaly,  flatwoods  soil  of 377-381 

LISBON  LANDING  (Alabama  Biveb)— 

Marl  bed  at 323 

LIST— 

Of  trees  and  plants  characteristic  of  each  region 291 

LITHOLOGICAL— 

Features  of  the  Geological  formation  of  the  Tennessee  valley. . .  222 

LITTLE  CAHABA  VALLEY— 

Soil;  analysis  of 204 

LITTLE  MOUNTAIN  BANGE— 

Tennessee  valley;  description  of 232 

area  of 219 

Soils  and  analyses 233,  234 

See  County  Descriptions 412  to  435 
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LITTLE  RIVER—  paob 

Falls,  DeKalb  county 390 

Lands  of,  Cherokee  connty 371 

LITTLE  TEXAS  (Lowndes  County) 482 

LITTLE  WILLS  CREEK  (Etowah  County)  378 

LOAM— 

Action  of  greensand  on 254 

Brown  and  red;  thickness  of,  in  Southern  Alabama 258 

LONG-LEAF  PINE— 

Prevalence  of   243 

Isolated  area  of,  in  Walker  county 404 

In  Coosa  Valley 201,370,374,377,384,388 

In  Metainorphic  Region 348-354,  358,  359,  362,  365,  366 

Hills 286 

Region ;  general  description  of 285 

Statistics,  leading  crops,  etc 163-167,  298,  299 

See  County  Descriptions.  .529-540;  also,  445-4^8,  and  498-528 
In  discussion  of  cotton  production  in  Alabama. .  .297  to  310 

LONGITUDE— 

Of  the  State 169 

LOOKOUT  MOUNTAIN 211,  369,  377,  378,  390,  391 

Area  and  description  of. 213,  214 

LORENZ  «'GRUND  und  BODEN"— 

Cited 57,  59,  60,  62,  63,  64 

loughridge,  dr.  R.  H.— 

Analyst 339 

Reference  to  greensand  marl 316 

LOUINA  (Randolph  County) 352 

LOWER  PEACH  TREE  (Wmx)x  County) 510 

Marl  beds  of 321-2,  325 

LOWER  PINE  REGION— 

Trees  and  plants  of 291 

LOWER  PRAIRIES— 

Or  lime  hills  region 528 

LOWER  SILICEOUS— 

Group  of  Sub-Carboniferous 191 

Of  Tennessee  valley;  lithology  of 222 

LOWER  SILURIAN— 

Of  Alabama,  and  its  subdivisions 192 

FUnt  ridges  380,  384,  387 

Shale,  analysis  of  soil  of / *. . .  199 
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LOWNDES  COUNTY—                                                                               page 
Agricnltaral  desoription  of 480 

LOWNDESBOROUGH— 

Plateau,  Lowndes  county 481 

LUBBUB  GREEK  (Picmbks  County)  : 443 

LUXAPOLA  RIVER ....440,441,442 

MACON  COUNTY— 

Agricultural  deficription  of 490 

Greensand  formation 316 

MADISON  COUNTY— 

Agricultural  description  of 416 

Analysis  of  ''barrens"  soils  of 226 

'^bottoms"    "     " 228 

redlands      "    "    231 

MAGNESIA— 

X^baracteristio  of  post-oak  flatwoods  soil 280 

MAGNESIAN  LIMESTONE  (Coosa  Valley)- 

Widest  distribution 200,  205 

Lauds  (Coosa  Valley)  best  farming  lands 200 

resemble  those  of  Tennessee  valley 205 

boils  (Coosa  Valley);  analysis  and  character  of 200,  201,  202 

In  Metamorphic  Region. 356 

MAGNESIUM— 

Essential  to  plants 66 

MALLET,  DR.  J.  W.— 

Analysis  of  marls 316,  319,  320 

MANACK  CREEK— 

Lands  of,  in  LoTxrndes  county 482 

MANURE— 

Not  retained  by  yellow  clay  subsoil 388 

MANURES 103 

Classification  of 106 

Complete:  green  manuring,  stable  manure 107 

composts 112 

night  soil 114 

Discussion  of 312 

Partial  nutritive 116 

nitrogenous 116 

phosphatic 125 

potash 130 

stimulant 131 

action  of 132 

calcareous 133 

carbonaceous,  humus 133 

saline 138 

Use  of;  general  principles  goven^g » 139 
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MAEENGO  COITNTY—  paob 

Agricultural  description  of 468 

Analysis  of  post-oak  flatwoods  soil  from 280 

Lime  hills  prairies  of 255 

Mail  of 327 

MARION  COUNTY— 

Agricultural  description  oi 436 

MARITIME  PLAIN— 

Trees  and  plants  of 291 

MARLS 135-137 

Action  of,  on  lignitic  clays  of  the  Tertiary 255 

And  limestones;  general  table  of  analyses  of. 345,  346 

Cretaceous  occurrence  and  analyses  of 315,  316 

Greensand,  of  Tertiary,  most  important 256,  257 

Tertiary,  occurrence  and  varieties  of 317  to  325 

MARSHALL  COUNTY— 

Agricultural  description  of , 392 

MARSHES— 

Of  the  coast 290 

MATTHEWS,  J.  C— 

Abstract  of  report  of  on  Dale  county 626 

MATTHEWS— 

Lower  landing,  Alabama  river;  greensand  bed  at 320 

MAXWELL,  JAMES  R.— 

Abstract  of  report  of  on  Tuscaloosa  county 448 

Soils  collected  by 249,  250 

MAYER,  A.— 

"Agricultur  Chemie"  cited,  11,  27, 32,  36, 37,  39,  51,  56,  60,  64,  79,  81, 

108,  111,  116,  117, 125,  132,  138, 139 

McAllister,  a.— 

Abstract  of  report  of  on  Henry  county 528 

McASHAN  MOUNTAIN  (Jbftkbsos  Coooty) 401 

McBEE  CREEK  (Pickbms  Countx)— 

Soils  of 444 

McCALLEY,  HENRY— 

Analyst 336,337,338,339,  340,  341,  346 

MCCARTHY'S  FERRY  (Tommgbmj)  - 

Character  of  bluff 323 

McCULLOH,  C.  H.— 

Abstract  of  report  of  on  Lee  county 357 
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MoDIABMID,  J.  C—        '  paob 

Abstract  of  report  of,  on  Coosa  coonty 367 

MEASU  REMENTS— 

Of  areas,  only  approximations  (Preface) 7 

MEDINA  CONGLOMERATE  (CooBA  Valley) 20B 

METAMORPHIC  REGION— 

General  Description,  geological  features,  soils,  etc 184  to  190 

Statistics,  leading  crops,  etc 159,  164,  298,  299 

Trees  and  plants  of 296 

In  county  descriptions 348  to  368 

In  discussion  of  cotton  production 297  to  310 

incA— 

As  a  constituent  of  crystalline  rocks 12 

Decomposition  of  by  atmospheric  agencies 14 

MICA  SLATE  LANDS— 

See  county  descriptions 348  to  368 

Slate  soils,  description  and  analyses  of. 188,  189 

MIDDLE  DIVISION— 

Counties,  characteristics,  subdivisions,  etc 179-183 

MILLTOWN— 

Chambers  county,  granite 35 

MISSISSIPPI— 

Bales  per  square  mile 297 

Flatwoods  soil 281 

River,  Delta  Region,  rainfall  of 176 

MIXTURES  OF  SOILS 104 

MOBILE  COUNTY— 

Agricultural  description  of 533 

River,  description  of  alluvial  region  of 290 

Lands,  Mobile  county 534 

MOHR,  DR.  CHAS.— 

Botanical  notes  of 8 

Trees  and  plants,  list  of 291 

MONTGOMERY  COUNTY— Agricultural  description  of. ". 483 

Analysis  of  black  prairie  slough  soil  of 270 

The  banner  county  in  cotton  acreage  and  bales  per  square  mile. .  300 

Climate  and  latitude  of 176 

MONROE  COUNTY— 

Agricultural  description  of 506 

Analyses  of  limestone  of 283 

MORGAN  COUNTY— 

Agricultural  description  of 426 

Jas.  Wm.,  abstract  of  report  of  on  Lauderdale  county 426 
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MOTIS,  JOHN  B.—  P^B 

Abstract  of  report  of  on  Cleburne  county 357 

MOULD - 

Vegetable,   composition  of • 37 

MOULTON  VALLEY— 

Lawrence  county 427 

Soil  of 219 

MOULTRIE,  J.  L.— 

Abstract  of  report  of  on  Bollock  county 488 

MOUNT  PARNASSUS - 

Talladega  county 373 

MOUNTAIN  FORK— 

Of  Flint  River,  Madison  county 618 

MOUNTAIN  LANDS— 

As  cotton  regions  176 

MOUNTAIN  LIMESTONE  (Sub-carboniferons)— 

Tennessee  Valley,  its  extent,  thickness,  equivalence,  lithological 

and  agricultural  characters,  etc 209,  222,  223,  229,  232 

In  county  descriptions 407  to  435 

MOUNTAIN  REGION  OF  NORTH  ALABAMA— 

Trees,  and  plants  of 296 

Soil,  character  of 390 

MOUNTAINS— 

Elevations  of .  169-170 

General  character  of  172 

of  Lower  Silurian  Coosa  Valley 373,  383,  384 

And  table  lands 172 

MUCK— 

Chftracter  and  analysis  of 328-329 

MUD  CREEK— 

Lands  of,  Jackson  county 411 

MULBERRY  CREEK— 

Chilton  county 454 

MULDER— 

*'Chemie  der  Ackerkrume,"  cited 8,  38,  80 

MURDER  CREEK— 

Bottom  soil,  Cyonecuh  county,  analysis  of 285 

Lands 515,  516,  520,  626,  521 

Soils 517 

MURPHREE'S  VALLEY— 

General  description,  area,  structure,  soils,  etc. 191,  195,  210 

In  county  descriptions 396,  398,  401 
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MUSH  CBEEE—  P40S 

Bottom  soil,  Dallas  connty 478 

NAHEOLA— 

Choctaw  oonnty,  marl  of 317 

NANAFALIA— 

Miareiigo  connty 317,  318,  319,  320,  321,  325,  326 

Marl,  analysis  of 327 

bed,  location  and  extent 256 

NATURAL  BRIDGE  MARL— 

Clarke  connty,  analysis  of 322,  327 

NEGRO  laborers- 
No  interest  in  the  lands 304 

Population.,  density  of,  an  index  to  the  fertility  of  the  land 307-8 

excess  of,  an  index  to  rich  land  and  poor  culture.  308-309-310 
Population,  relation  of  to  cotton  production 303-304,  310 

NEW  RIVER— 

Or  Sipsey,  Fayette  county 441 

NEW  SITE— 

Tallapoosa  county 360 

NbSMITH— 

Martin,  abstract  of  report  of  on  Marion  county 438 

NEWTON— 

Dale  county,  thick  beds  of  red  loam  at 525 

NIGHT  soil- 
As  manure 114 

NITRATES— 

As  manure 121 

Double  action  of 122 

NITRIC  ACID— 

Source  of  in  soils 36 

NITRIFICATION— 

Conditions  of 68 

NITROGEN— 

Absorbed  by  plants  in  the  form  of  nitrates 68 

Essential  to  plants 66 

Function  of  in  vegetation 66 

Of  plants,  natural  sources  of 68,  122 

NITROGENOUS  MANURES— 

Action  of  on  crops 124 

Application  of 124 

Percentage  of  nitrogen  in 124 
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NOLAK'S  CBEEK—                                                                                paos 
Autauga  county. . .  ^ 456 

NOBBIS,  GEOBGE  D.— 

Abstract  of  report  of  on  Madison  connty . ...  ^  ^ .... » 418 

NOBTH  ALABAMA— 

Trees  and  plants  of,  monntains  of » * 296 

NOBTH  BIVEBr-- 

In  Tuscaloosa  county i46 

NOBTHEEN  DIVISION— 

Defined,  general  characters,  geology,  subdivisions,  etc...  180, 182,  211 

"NUBBIN  BCOGE"— 

Limestone 420 

NUCLEUS  OF  COTTON  PBODUCTION— 

In  Alabama 301 

NUTBITIVE  MANUBES 116 

Discussion  of ^ 312 

Table  of 131 

OAK  AND  mCKOBY  UPLANDS— 

with  long  leaf  pine,  area,  subdiyisions,  general  characters,  etc. . .  252 

Soils  of,  similar  to  those  of  Gravelly  Hills  Begion 262 

In  county  descriptions 498  to  528 

In  discussion  of  cotton  production. 297  to  310 

Statistics,  leading  crops,  etc 162,  166,  298-299 

OAK  AND  mCKOBY  UPLANDS— 

With  short  leaf  pine,  area,  descriptions,  etc 243 

In  county  descriptions 436  to  445 

In  discussion  of  cotton  production 297-310 

StatUtics,  leading  crops,  etc 161,165,298,299 

OAK  AND  PINE  UPLANDS— 

Area,  subdivisions,  etc 239,  243 

OLIYEB,  THOS.  W.— 

Abstract  of  report  of  on  Montgomery  county ».....•...  485 

OPEMKA— 

Lee  county 355,356 

OBBITOIDES— 

Limestone 287 

OBGANIC  MATTEB— 

In  soils 33 

OSANNIPPA  CBEEK  LANDS— 

Lee  county. • 357 

38 
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OXYGEN—  FAG1S 

As  atmospheric  agency - 10 

Essential  to  plants 65 

Function  of  in  vegetation 65 

Of  plants,  source  of 68- 

OZA^K 

Dale  county,  deep  sand  bed  near. 525 

PAXNT  CREEK— 

Coosa  county, 36& 

PALMER,  T.  W.— 

Analyst 346 

PATSALIGA  RIVER  LIME  LANDS—. 

Crenshaw  county 620 

PATTON,  THOS.  J.— 

Abstract  of  report  of  on  Greene  county 464 

PEA  RIVER— 

Coffee  county / , ,. . . .  524 

Lands  of  Bullock  county 489 

Of  Geneva  county 2 , 540 

PEARSON,  JAMES  M.— 

Abstract  of  report  of  on  Tallapoosa  county 360 

PEBBLE- 

Beds  of  the  Chattahoochee  river  basin, , 264 

Capped  ridges  in  Walker  county 404 

PEEBLES,  F.  H.— 

Abstract  of  report  of  on  Limestone  county ^  .,,.  42$ 

PENDLETON— 

"Scientific  Agriculture"  cited 114 

PERCENTAGE— 

Of  State's  total  production  by  regions,  table-  of 298- 

PERRY  COUNTY— 

Agricultural  description  of 475 

PHOSPHATE  OF  LIME— 

P^cipituted, as  manure— .r.......,..^ 129 

Rock  of  Florida 127 

South  Carolina 126 

PHOSPHATES— 

Mineral 126 

PHOSPHORIC  ACID- 

Absorbed  by  plants 69^ 

Reverted,  as  manure 128,  129 

Source  of , 69 
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PHOSPHORUS-  PAOB 

Absorbed  by  plants  aR  phosphoric  acid 69 

Essential  to  plants 66 

Functions  of  in  vegetation 66 

PHYSICAL  GEOGRAPHY— 

And  geological  outline 169 

PICKENS  COUNTY— 

Agricultural  description  of 443 

PIKE  COUNTY— 

Agricultural  description  of 621 

Analysis  of  brown  loam  soil  and  subsoil  of 261 

PINEY  CREEK  LANDS— 

Limestone  county 423 

PINEY  WOODS— 

Of  magnesian  limestone  lands,  Coosa  Valley 201 

PINTLALA  CREEK— 

Soils 482 

PINE  AND  OAK  UPLANDS  REGION— 

Description  of 243 

PINE  BARREN  CREEK— 

Wilcox  county 509 

Lands,  Dallas  county 479 

PINE  BARRENS- 

Of  lower  pine  belt,  trees  and  plants  of  292 

PINE— 

Flats  region,  description  of » 289 

lands,  long  leaf  of  Coosa  Valley  region 801,  370,  371,  376,  388 

lands,  cotton  production  in 308 

Long-leaf;  see  "long-leaf  pine." 

Meadows  of  the  lower  pine  belt,  trees  and  plants  of 292 

Region,  upper,  trees  and  plants  of 294 

Straw,  value  of  as  manure » 328 

Uplands  (oak,  hickory  and  pine  region)  description  of 263 

Woods,  general  character  of  bottom  lands  of,  red  loam  of 289 

Soil,  analysis  of 288 

PLANTS— 

Characteristic  of  each  region,  list  of 291 

PLATEAU  REGION- 

Of  northeastern  Alabama 195 

PLATEAUS— 

Of  the  Coal  Measures  suited  to  fruits,  etc 216 
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PLANTATIONS—  I'aoX 

Large,  of  the  control  cotton  belt « 304 

PLEASANT  RIDGE - 

Greene  county,  greensand  bed  of 314 

POND  LAND  SOIL- 

Antanga  county,  analyuB  of, 249 

PONTOTOC  RIDGE— 

Of  Mississippi     * , .  267 

•'Buncombes"  of , , 276 

POPE  MOUNTAIN— 

Talladega  county a 383 

POPULATION— 

And  cotton  production,  disciussion  of 302 

In  each  region,  table  of *..... 298 

Negro,  an  excess  of  indicates  rich  lands,  large  farms  and  poor 

cultivation 308,  309,  310 

Negro,  percentage  of  in  each  regpon 303 

Tablesof ..  159 

White,  an  excess  of  indicates  poor  sdils,  small  failus,  and  better 

cotton  cultivation 308-309^10 

PORTLAND— 

Dallas  county ^ . . . « 509 

'POSSUM  VALLEY— 

Of  Jefferson  county 401 

POST  OAK— 

Beeswax  pniiries  of  Butler  county i 513 

Flatwoods  (Tertiary)  based  on  Ugnitic  clay^ 254 

Description  of ; .  279 

In  county  descriptions 460,  470,  498,  509 

flatwood  lands  of  Coosa  valley  .  198, 199,  370,  372,  376,  377,  381,  401 

Or  Woods-prairies,  comparison  of  to  black  praiiies ^ . 271 

Description  and  analysis  of  soil  of 271, 272 

In  county  descriptions 460,471,474,477,  488,491 

POTASH— 

Manures,  action  of 130 

POTASSIUM— 

Essential  to  plants ..^ 66 

POTSDAM  FORMATION— 

Of  Coosa  valley 192 

Sandstone,  soils  of 197 

Shale,  soils  of 197 

PRAIRIE  BLUFF  (Alabama  Rxvbb) 
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PBAIKBE  REGION—  pao» 

Black  Belt  or  *  'Canebrake" . . : 268 

Bine  marl  lands 277 

Hill  Prairies,  and  GhnnDenuggaBidge 273 

Lower,  or  '*Lime  Hills,"  description,  soil,  analyses,  etc 281 

In  county  descriptions 509,  604,  507,  515-16-17,  628,  530 

Upper  or  Central,  a  trough  or  valley 173 

General  description,  source  of  soil,  subdivisions,  etc.  265  to  268 

Trees  and  plants  of . .     295 

In  discussion  of  cotton  production  297  to  310 

In  county  descriptions  443,  456,  459  to  498,  609,  613,  519,  521 

PRAIBIES— 

Meaning  of  term 266 

Bald  269 

Of  Little  Mountain  Bange,  Tennessee  Valley 232-3 

Post  oak,  or  woods— See  "Post  Oak  Prairies." 

Wooded,  of  upper  pine  belt,  trees  and  plants  of 294 

PBATTS  FERBY— 

Bibb  county  451 

PREVALENCE  OF  LONG-LEAF  PINE 243 

PBIMITVIE  SOILS 16 

PBINCE,  OLIVEB— 

Abstract  of  report  of  on  Washington  county 532 

PRODUCT  PER  ACRE— 

Of  cotton  by  regions , 298 

PURSELY  CREEK— 

Wilcox  county,  soils  of , 511 

PYBAS,  B.— 

Soils  collected  by 227,  230,  JJ33 

QUABTZ— 

As  constituent  of  crystalline  rooks. . . . , *  •  •  •  •  t » 12 

The  material  of  pebbles  and  sand. 19 

RACCOON  MOUNTAIN 393 

Jackaon  county 408,  409,  410 

RADNEY,  JAMES  H.— 

Abstract  of  report  of  on  Randolph  county 353 

RAIN— 

Inequality  in  the  distribution  of 53 

RAINFALL- 

Maximum  area  of;  of  adjoining  States;  of  the  coast  region;  of  the 
Mississippi  delta;  of  the  State 176 

RA^R  CREEK— 

Jilontgomery  county,  soils  of  ....,,*"*..,... , , 485 
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EANDOLPH  COUNTY—  paob 

Agrioaltaral  description  of 351 

Analysis  of  mica  slate  soil  of 189 

BANE  OF  COUNTIES— 

In  each  region  in  total  cotton  production  per  acre 299 

RATIO— 

Of  cotton  lint  to  seed 297 

RATTLESNAKE  BLUFF— 

Alabama  riyer,  occurrence  of  marl  at 324 

BED  CLAY— 

Formation  of  in  the  Ocean 29 

Loam  soils,  from  action  of  greensand 254 

Occurrence  near  Greenyille  and  Clayton 2«>4,  513 

Partial  analysis  of  soil  of  from  near  Greenville 254 

BED  LANDS  (Magnesian  limestone) — 

Bed  valley  lands  of  Coosa  Valley  Begion  ;  description 200 

Analyses  20 

Li  county  descriptions 368  to  389  ;  also,  391,  398,  400,  451 

(Metamorphic  Begion) 185 

First  cultivated 1 86 

Analyses 186 

Timber  growth 186 

In  county  descriptions 348  to  367 

(Sub-Carboniferous)  Cherokee  county  ;  analysis,  etc 210 

Tennessee  Valley  Begion  ;  description  and 

analyses 229,  231 

In  county  descriptions. .  .407  to  436  ;  also,  393 

BED  LIME  LANDS  (South  Alabama)— 

Origin  of 289 

Occurrence  of  in  Conecuh 515 

Covington 538 

Crenshaw 520 

Geneva 539 

Henry 527 

BED  MOUNTAIN  GBOUP  (CHnton) 207 

Soils  not  much  cultivated  . .   207 

Not  suited  to  cotton 208 

Analysis 206 

BED  OBE  BIDGES  (CUnton) 207 

Of  unequal  sizes 196 

Duplication  of 196 

In  county  descriptions 369,  380^1,  387,  391,  400-401-402 

BEFEBENCE  TABLE— 

Of  Beports  from  Counties , 150,  15^ 
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REGIONS  (Agricultnrftl)—  pxob 

Of  Alabama,  ennmerated 182-183 

OENEBiX  DESCBIPnON  07  : 

(1)  M^tamorphifi 184 

(2)  Cooaa  Valley 190 

Coosa  Valley 192 

Outlying  Valleys 194 

(3)  Coal  Measures , 212 

I      Gooosa  and  Cahaba  Fields 212 

Warrior  Field 212 

(4)  Tennessee  Valley 217 

Barrens 224 

Redlands 229 

Little  Mountain 232 

(5)  Oak  and  Pine  Uplands 243 

Oak  and  Hickory  Uplands  with  short- 
leaf  pine 243 

Qrayelly  Hills  with  long-leaf  pine 244 

Oak  and  Hickory  Uplands  with  long- 
leaf  pine 262 

(6)  Upper  or  Central  Prairie 266 

Black  belt 268 

•  HUl  prairies 273 

Blue  Mari  lands 277 

(7)  Post  Oak  Flstwoods 279 

(8)  Lower  Prairies  or  Lime  Hills 281 

(9)  Long-leaf  pine  Region 286 

Long-leaf  pine  Hills 286 

Open  pine  woods  with  lime-sinks 296 

Pine  flats 289 

(10)    Alluvial 290 

Alluvial  of  Mobne  River 290 

Saline  coast  Marshes 290 

REGIONS - 

Agricultural ;  list  of  trees  and  plants  characteristic  of 291 

Use  of  fertilizers  in  311 

In  discussion  of  Cotton  Production 297  to  310 

In  county  descriptions,  Metamorphic 348 

Coosa  Valley 368 

Coal  Measures 389 

Tennessee  Valley 407 

Oak  and  Hickory  Uplands  with  short-leaf  pine 4^6 

Gravelly  Hills  with  long-leaf  pine 446 

Central  Prairie  Region 469 

Post  Oak  Flatwoods 498 

Oak  and  Hickory  Uplands  with  long-leaf  pine 498 

Lime  Hills 528 

Long-Leaf  Pine  Region 629 

Alluvial  RegioQ , .  . . . . , , . . . , 641 
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BEBfABKS—                                                                                                  PAOK 
On  cotton  production 297 

BEMBEBT  HILLS  (Mabsnoo  Gottmtt) : 470 

BEPOBT— 

Outlines  of  (Preface) 6 

RESULTar- 

Of  the  enumeration  ;  tables  of , 159,  164 

BIDGE  LANDS— 

Of  the  black  prairie  region  ;  how  formed 271 

BIPLET  GBOUPS  (Cretaceous)— 

Description  of 237 

Features  of 267 

BTVEB  HILLS— 

Of  Elk  Biver  ;  how  formed 421 

Soil,  Sub-carbonife|ouB  ;  analysis  of . . . , 228 

BIVEB  SYSTEMS— 

Of  the  State , 170 

BIVEBS— 

Navigation  of , 171 

BOANOKE  (Bandolph  County) 352 

BOCK— 

j.     Conyersion  of  into  soil 8 

Beversion  of  soil  into 25 

« 

Decay  ;  depth  to  which  it  reaches  in  Alabama 17 

Decomposition  of 184 

Houses,  Wix^ston  county 405 

BOCKFOBD  ((kK>BA  County) 360 

BOCKS- 

Chemical  compounds  existing  in 7 

Disintegration  of  by  atfkpspheric  agencies 10 

Of  gravelly  pine  hiUs  regron 245 

Sedimentary  ;  formation  of 26 

BOLLING— 

And  open  pine  woods  and  limesink  region 286 

Pine  lands  ;  trees  and  plants  of 293 

BOSS,  D.  A.  G.— 

Abstract  of  report  of  on  Tallapoosa  county 360 

ROTATION— 

Of  crops , , , , , lO; 
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BOTTEN  LIMESTONE  (Cretaceous)—  paob 

Analysis  of. 314 

Changes  in 268,  269 

Features  of 266 

Description  of 237 

SoiU^formed  by 268 

BOUP'S  VALLEY— 

Area  of 191 

Description  of  ;  occurrence,  ete 209,  210,  400,  446,  450 

B0UF8  AND  JONES*  VALLEY— 

Geological  structure  of 195 

BUSSELL  COUNTY— 

Agricultural  description  of 493 

The  banner  county  in  percentage  of  tilled  land  in  cotton 300 

Greensand  marl  of 316 

BU8SELL*S  VALLEY— 

Calcareous  soils  of 219 

Analyses  of  soil  of 2.^1 

In  county  descriptions 430  to  435 

SACHS,  JULIUS— 

Experiments  cited 54,  56 

SAINT  CLAIB  COUNTY— 

Agricultural  description  of 1 ^. . . .  379 

Analysis  of  Bed  Mountain  soil  of 208 

Cahaba  valley  and  uplands  soil  of 204 

"Flatwoods"  soil  of 199 

* 

SAINT  LOUIS  LIMESTONE  (TsNinESSKB  VAUiBT)— 

Equivalent  of • 222 

Big  springs  of 223 

Erosion  of 223 

Sink  holes,  caves,  etc.,  of 223 

Soils  of 223,  230 

Thickness  of 223 

SAINT  STEPHENS  (Washimoton  County) 604 

Bluff 531 

SALEM  HILLS  (Jonis'  Vaixby)— 

Cherty  lands  of. 202 

Or  flint  ridge,  Jefferson  county 401 

SALINE  MABSHES— 

Of  the  coast 290 

SALT— 

Conditions  of  its  deposition 80 

As  manure 139 
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PAOV 

SAND 16,  42 

Beds  of  the  Chattahoochee  river  ;  area  of. 264 

SAND^MOUNTAIN— 

Area 214 

Description 213 

Streams  of 213 

Summit  a  trough 213 

Mountain  Limestone  along  slopes  of 223 

Analysis  of  soil  of 217 

Elevation  of  above  Tennessee  Valley 405,  414,  427 

In  coonty  descriptions 378-9,  390-1,  397-^,  405,  413>14.15,  427 

SANDSTONE  MOUNTAIN  LANDS 370,371 

Upper  Potsdam  ;  soils  of 197 

SANDSTONES— 

Formation  of 27 

SANDY— 

Greek  lands,  Tallapoosa  county 360 

Loam  soils  of  Middle  Alabama 368,  389 

Long-leaf  pine  ridges  ;  soil  of 258 

Soil  of  the  mountain  features -410 

Soils  ;  properties  of 42 

In  relation  to  heat 51 

SOUGAHATCHEE  CKEEK  (Tai^lapoosa  County) 359 

SATILPA  CKEEK  (Culbkb  Coukty) 502 

SANDEBS,  COL.  JAS.  E.— 

Abstract  of  report  of  on  Lawrence  county 429 

SECOND  BOTTOM— 

Or  hummock  deposits  of  Alabama  21 

Fossils  in 22 

Time  of  formation  of 22 

SECTION— 

Geological,  across  Coosa  Valley 193 

The  State 181 

Tennessee  Valley 221 

SEDENTARY— 

Soils 12 

SEDIMENTS— 

Deposited  in  still  waters 26 

SEQUATCHEE  VALLEY— 

Prolongation  of,  into  Alabama 191 

SENFT,  "GE8TEINS  und  BODENKUNDE"— 

Cited 13,  37,  38,  41,  43,  52,  53,  72 
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SEVIER,  DR.  DAN.  N—  paob 

Abstract  of  report  of,  on  Franklin  coonty 435 

Soils  coUected  by 230 

SHALE  (Potsdam>— 

Soils  and  timber  growth  of 197 

SHALES— 

Formation  of 28 

SHELBY  COUNTY— 

Agricultural  description  of 386 

SHELL  PRAIRIE— 

Choctaw  county 500,  501 

Washington  county.    532 

SHORT-LEAF  PINE  UPLANDS— 

See  '*Oak  and  Hickory  Uplands,  with  Short-leaf  Pine." 

SILICA— 

As  a  constituent  of  rooks 7 

SILICATES— 

As  constituents  of  rocks 7 


SILICEOUS  BEDS— 

Of  the  magnesian  limestone  region 201 

SILICEOUS  GROUP  (Sub-Carboniferous)— 

Coosa  Valley 191,  193,  209,  210,  369,  380,  387,  391,  393,  397,  400 

Tennessee  Valley 222,  224  to  232,  407  to  436 

SILICIUM— 

In  plants 66 

SILURIAN  FORMATION— 

Coosa  Valley  Region 192,  193,  194,  197  to  208,  368  to  389,  400-402 

446,  450-1,  453 
Tennessee  Valley  Region 221-2 

SIMS'  CREEK  SOILS  (Gbbknb  County) 404 

SINK-HOLES— 

In  the  Saint  Louis  limestone  of  the  Tennessee  Valley 219,  223 

SIPSEY— 

Or  New  River,  in  Fayette  county 441 

Pickens      **       443 

Tuscaloosa  county 446 

SIX-MILE  CREEK  (Bibb  County)— 

Soils  of 452 

SLATES— 

Formation  of 28 
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SLOPE  (general)—  pagx 

Of  surface  of  Soathem  Alabama. 238 

SNOW 178 

SOIL- 

Classification  of 32 

Definition  of 4 

Conversion  of  rocks  into 8,  179 

Reversion  of  into  rock , 25 

SOIL  (the)— 

As  an  absorber  of  beat  4S 

As  a  magazine  of  plant-food 65 

As  a  mechanical  support  to  vegetation 47 

As  a  reservoir  of  water  53 

Chemical  analysis  of 144 

Determination  of  physical  properties  of 143 

Estimation  of  valne  of  from  its  actual  productions 151 

Exhaustion  of  by  removal  of  crops 88 

Formation  of  stony  layers  beneath 25 

Framework  of  41 

In  its  chemical  and  geological  relations 3 

In  its  relations  to  animal  life 88 

vegetation 41 

Means  of  restoring  fertility  of , 92 

Mechanical  analysis  of 143 

Modifications  of  by  culture 93 

Modifications  of  by  manures 103 

SOIL  ANALYSIS— 

Chemical. , 144 

Mechanical 143 

Interpretation  of  results  of. 146 

Grandeau's  method  of. 149 

Hilgard's  '•        *' 145 

Knopp's  "        " 144 

SOIL  CONSTITUENTS 42 

Of  three  kinds 72 

SOIL  INVESTIGATION— 

Methods  of 143 

SOIL  TEMPERATURE— 

On  what  dependent 62,58 

SOILS— 

Alluvial ,17,  179 

Chemical  elements  occurring  in 6 

Derived  from  secondary  rocks 81 

Distinction  of  based  on  deportment  towards  water * 63 

Drift  or  diluvial 23,  179 
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BOILS— CoDtinaed.  itaos 

General  account  of  fof mtttion  of 3 

Mineral  classification  of ■, 32 

Primitive  or  Sedentary > ^t^^t  ^79 

SeconJury,  transported,  or  sedimentary 4,  179 

Source  of  inorganic  constituents  of 7 

Source  of  organic  matter  of . . . ; 33 

SOILS  OF  ALABAMA— 

Analyzed.    See  ''Analyses  of  Soils;"  also,  Tables 330  to  344 

Classification,  description,    and  analyses,   with  discussions  of 

same.    See  Part  II,  Section  n,  p.  183  and  following.    In  detail, 

as  follows,  viz: 

(1)  On/ra/ Phitrte  ilesrioii— Bald  hills  prairies 276 

Beeswax  hummocks 276 

BlackbeltorCanebrake 268 

Analyses  prairie  soils 270 

Blue  marl  lands 277 

Analyses 278 

Chunnenugga  Ridge  or  hill  prairies  . .  274 

Analyses 275 

Post  Oak  Prairies  and  analyses 272 

Prairie  soils  (cretaceous) ;  exhaustion  of  304 

Source  of. 266 

(2)  Goal  Jifeasures  Region 215 

Analysis 217 

Of  Warrior  Basin,  in  part  derived  from 

drifted  material 214 

Of  Warrior  Basin  most  reliable  for  cotton .  217 

(3)  Coosa  Valley  Region — Acadian  slates  and  conglomerate 196 

Black  shale 209 

Chazy  and  Trenton 205 

Analysis -. 207 

Clinton  or  Red  Mountain 207 

Analysis 208 

Dolomite  or  Magnesian  limestone. . .  .200-203 

Analysis. 204 

Potsdam  sandstones 197 

Potsdam  shales  "Flatwoods** 198 

Analysis 199 

Sub-Carboniferous 209 

Analysis 210 

(4)  Oravdly  Pine  HVla  Regkm 245 

Analyses 247-249-251 

(6)  Lime  HUls  Region 282 

Analyses 283,  286 

Loam  and  Drift  at  Tuscaloosa 240 

Analyses*. 241 
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SOILS  OF  ALABAMA— Continned.  faoe 

(6)  Long-Leaf  Pine  Region — Open  pine  woods 287 

Analysis 288 

Pine  flats 290 

(7)  Meiamorphie  Region — Gneissio  soils,  gray 185-6 

#  red 185-6 

Analyses 187 

Bed  lands  first  in  cultivation 186 

Mioa  slate  soils 188 

Analyses. 189 

Middle  Division;  soils  mostly  in  place  or  primitive 179 

Northern    "           "        "              "               "         180 

(8)  Oak,  Hickory  and  Pine  Uplands  Region — Brown  loam  uplands.  253 

Analysis  of  <*Lime  Hills"  soil  of 256 

Analyses  of  loams 261 

Analyses  of  river  lands 263 

Pine  uplands 263 

(9)  Post  Oak  Flalwoods  RegUm 279 

Analyses 280 

Southern  Division — Soils  mostly  of  transported  material 180 

(10)  Tennessee  Valley  Region 224 

"Barrens" 226 

Analyses 226,  228 

Red  lands 229 

Analysis 231 

Little  Mountain 232 

Analyses 233 

Moulton  Valley 219 

Eussell's  VaUey 219 

Saint  Louis  Limestone  soils 223 

Varieties  occurring  in  each  county;  extent  of  each  variety;  their 
characters,  tilling  qualities,  timber  growth,  productiveness, 
etc.,  consult  Beference  Table  of  Beports,  p.  550,  and  corre- 
sponding^ county  descriptions.  See,  also.  County  Descrip-* 
tions,  348  to  541. 

SOUTH  CABOLINA— 

Bales  per  square  mile 297 

80UTHEBN  DIVISION— 

Defined,  and  general  characters  of 180 

Outline,  area  and  counties  of 234 

Soils  of  formed  of  transported  material 180 

Subdivisions  of 182,  239 

SMITH,  DR.  S.  P.  (Pbattvillb,  Autauga  County) 456 

Soils  collected  by 246,  249 

SPBINO  CREEK— 

Lands,  Madison  county 418 

SPRINGS— 

In  Saint  Louis  Limestone ' 223 
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SQUAW—  PAOB 

Shoals  on  Warrior  river 447, 

STABLE  MANUKE 107 

How  best  applied Ill 

Quality  and  efficacy  of;  on  what  dependent 110 

8TAKELEY,  W.  M.— 

Abstract  of  report  of  on  Bnllook  ocmnty 488 

Soil  from  the  place  of 269 

STAPLE  OF  COTTON— 

Best  on  old  lands 389 

6TAKKE,  JOHN— 

Abstract  of  report  of  on  Washingtop  county 532 

STATE— 

Area,  form,  and  surface  contour  of 169 

Illustrated  section  of « 181 

STEATITE— 

Beds  of  Tallapoosa  county 360 

STELLE,  J.  P.— 

Abstract  of  report  of  on  Mobile  county 534 

STEPHENSON,  JOHN  W.— 

Abstract  of  report  of  on  Escambia  county 637 

8TICKNEY,  REV.  W.  A.— 

Abstract  of  report  of  on  Marengo  county 471 

STIMULANT  MANUEES— 

Discussion  of 812 

STINSON,  M.  L.— 

Abstract  of  report  of  on  Bullock  county 489 

STOLLENWEROK,  H.  A.— 

Abstract  of  report  of  on  Peny  county 475 

STORMS— 

Direction  of 178 

STOUDENMIER,  M.  G.— 

Abstract  of  report  of  on  CofiEee  county 524 

STRATIFIED  DRIFT--- 

In  Middle  Division 405 

Northern    '* 211 

Southern    "      236 

Cretaceous  Region 266-7 

Post  Oak  Flatwoods 279 

In  county  descriptions,  355,  359,  366,  370,  388,  403,  405,  425,  431, 
434,  437, 439,  441-2,  443-4,  446-7-8,  450,  453-4,  455,  458,  460*1, 
463,  465-6,  469,  473-4-5,  476-7-8,  480*1,  484,  486,  490-1,  493-4, 
495-6,  499,  502-3-4,  506-7,  513,  514*5,  519,  522,  524,  525,  527, 
530,  534,  536,  538, 539. 
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BTBHAMS—  pao« 

Undergrotttid,  of  the  Tennessee  Valley 223 

SUB-GABBONIFEBOUS  FORMATION— 

(Coosa  Valley  Begion)j  subdiyisions 191 

Fonns  both  Tolleys  and  ridges 194 

»oil8of 209-210 

In  coanty  descriptions,  369,  378,  380-1, 

387,  391,  393,  395,  397,  402 

(Tennessee  Valley  Begion) 220,  222,  223 

SoU  Tarieties 224  to  234 

In  coanty  descriptions. 407  to  436 

SUBSOIL— 

Defined 4 

SUBSOHilNG 96 

SUCABNATCHEE  BIVEB  (Sumtbb  CJouMTf)— 

SoUs  of 461 

sulphVb— 

Absorbed  by  plants  as  sulphuric  acid 70 

Essential  to  plants 66 

Function  of  in  yegetation 66 

StJMTEB  COUNTY— 

Agricultural  description  of 459 

Analysis  of  soils,  marls,  etc.,  of,  riz:  Greensand  marl .  315 

Post-oak  flatwoods  soil  and  subsoil .  280 

Prairie  soils 270 

SUPEBPH0SPHATE8— 

Action  of 128,  129 

SUBFACE  (of  Alabama)— 

Contour  of  the 169 

SYKES,  DB.  F.  W.— 

Abstract  of  report  of  on  Lawrence  county 429 

TABLE— 

I.  Area,  Population,  Tilled  land  and  Cotton  production  in  Alabama,  159 
n.  Acreage  and  Production  of  leading  Crops 164 

III.  Showing  Population  and  Cotton  Production  in  each  agricul- 
tural Begion  of  the  State 298 

IV.  Showing  **  Banner"  counties  as  regards  total  production  and 
product  per  acre^  in  the  various  Agricultural  Begions 299 

Of  analyses  of  Alabama  soils  and  subsoils 830 

"         "                *'          Greensand,  Marls,  and  Limestones,  (Cre- 
taceous and  Tertiary) 345 

(•         **        showing  the  composition  at  different  depths,  of  the 

surface  loam  and  underlying  beds  at  Tuscaloosa,  842 
«<         «        showing  percentage  of  llumus  and  available  inor- 
ganic matter^  in  Alabama  soils  and  subsoils. . . .  344 
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^ABLE--Gontiniied.  paob 

Of  GontentB 9 

Lands,  (brown  loam)  of  oak  and  hickor)^  uplands 258 

''        cause  of  sandiness  of 259 

"        of  the  Carboniferous  ;  general  oha^racter  of 172 

trees  and  plants  of 296 
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TAIT,  FEUX— 

Abstract  of  Report  of  on  Wilcox  county 512 

TALLADEGA  COUNTY— 

Agricultural  description  of « .  ^ 382 

Analysis  of  red  Talley  soil  of 204 

Creek . '. 382,  384 

Springs,  snlphtir ^  ^ 385 

1'ALLAHATTA- 

Creek,  Clarke  bounty 502 

Hills,        "  "     502,  503,  506 

Springs     "  *'     500 

TALLAPOOSA— 

County,  agricultural  description  of 357 

River  bottom  lands  in  Cleburne  county 349 

Elmore  county 458 

Watershed  of 171 

TALLASSEE,  (Elmobk  Countt) 360 

^ALLASEEHATCHEE  CREEK,  (TALi.iLDBOA  County) 383 

TAYLOR,  DANIEL- 

Abstract  of  report  of  on  Tallapoosa  county 360 

TEMPERATURE 178 

TENNESSEE- 

River,  its  watershed .• 170 

Hills,  analysis  of  soil  of 228 

Valley  Region,  area  218 

Barrens 224 

Elevation 218 

Escarpments  of 173 

General  description 217 

Geology  and  lithological  character 219,  222 

Little  Mountain 232 

Red  lands 229 

Section  across 221 

Soilsof 224 

Soil  analysis 226,  228,  231,  234 

Soils  resemble  those  of  the  Magnesian  Limestone,  205 

StatisUcs  of 161,  165,  298,  299 

111  discussion  of  cotton  production 297  to  310 

In  co\tnty  descriptions 407  to  436 

39 
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TERRACES—  paob 

Of  the  CooBa  River 366 

Of  the  table  lands  of  South  Alabama 259 

Of  Tennessee  River 41^ 

Of  Tennessee  Valley  Region. .  .* 219 

TERRAPIN  CREEK— 

Calhoun  county 374 

In  Cherqkee  county,  lands  of     371 

TERTIARY— 

Formation,  general  characters  and  subdivisions  in  Alabama. . .   .  235 
Part  borne  by,  in   production  of   Post   Oak   Flat- 
woods *. 264,  279 

Lime  HiUs  (Lignitic) 254 

(Jackson) 281 

Marls  and  greensands  of 256,  317 

In  county  descriptions,  461,  470,  496, 499;  500, 502^,  506-7 
509-10,  512-516,  519-20,  522,  523,  525,  527,  530-1  533 

TEXAS— 

Bales  of  cotton  per  square  mile  297 

THAGARD,  GEO,  W. 

Abstract  of  report  of  on  Crenshaw  countfr 520 

THORNTON— 

Hon.  E.  S.,  Clarke  county,  grecnsand  marl  bod  of 323 

L.  B.,  abstract  of  report  of  on  Colbert  county 432 

TILLING - 

Qualities  of  land,  see  abstract  of  reports  from  counties  in  county 

descriptions 348 

TIMBER- 

Affected  by  denudation  of  the  soil 242 

Growth  characteristic  of  the  several  soil  varieties,  see  general 

descriptions  of  soils 196  to  290 

also,  county  descriptions  348  and  following  ;  and  especially 
the  abstracts  of  reports  from  correspondents. 

TOMBIGBEE  RIVER— 

Watershed  of 171 

Lands,  in  Clarke  county 505 

Marengo  county 471 

Mobile  county 534 

Washington  county 532 

TOPPING— 

To  prevent  cotton  from  running  to  weed.  See  county  descriptions  348 

and  following. 
TOPOGRAPHICAL— 

Features  (general)  of  Alabama 178 

to  what  due 17(j 
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TOPOGRAPHY-  pa.gb 

InHuence  of  on  frosts. 175 

of  Coosa  Valley  region 194 

Gravelly  HUls 244 

the  Hill  Prairies 273 

Lime  Hills  (Jackson)  region 282 

Long-leaf  pine  region 286 

Metamorphic  region 184 

Open  pine  woods 287 

Post  oak  flatwoods 279 

Prairie  region 266 

Sonthern  Alabama 235 

Tennessee  Valley 408,409 

Warrior  table  lands 213 

TORNADOES 178 

TOWN  CREEK,  (Lawbbncb  County)— 

Soils  of  429 

TRANSPORTATION— 

Of  cotton  to  market,  means  and  oost  of,  see  county  descriptions  348 

and  following. 
TRANSPORTED— 

Or  drifted  soils,  how  distinguished  from  soils  in  place 179 

Materials,  from  the  soils  in  Southern  division 180 

TREES— 

Characteristic  of  each  region,  list  of 291 

TRENTON— 

And  Chazy  formations  of  Coosa  Valley  Region 192 

Characteristic  rocks  of 205 

Associated  with  dolomite 205 

Valley  making 194 

TROUGH— 

Of  Central  prairie  region 238,  266 

Post  Oak  Flatwoods 238 

TROY,  (Pike  County)— 

A  cotton  market  for  the  lower  counties 523 

A  distributing  station  for  commercial  fertilizers 311 

4 

TUOMEY,  Pbof.  M.— 

Geological  Reports  quoted 314,  316,  318,  319 

on  greensand  and  marls  ;  on  Cretaceous  in  Macon  county.  490  491 

TURNER'S  FERRY— 

Tombigbee  river,  marl  bed  at 320,  325 

TUSCAHOMA  BLUFF— 

Tombigbee  river,  marl  bed  at , ,  .320,  325 
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TUSCALOOSA—  paob 

County,  Agrionltaral  description  of , , , 445 

Analyses  of  surface  loam  and  naderlying  beds  a^ 241 

Analyses  of  Warrior  river  and  second  bottom  soils  and  subsoils  of  251 

TUTWILER,  Prop.  HENRY— 

Abstract  of  report  of  on  Hale  county 466 

VALLEY— 

Head,  water  parting  between  Coosa  and  Tennessee  rivers 392 

Of  the  Coosa  ;  see  Coosa  Valley  Region. 
Of  the  Tennessee  ;  see  Tennessee  Valley. 

VALLEYS— 

Of  Alabama ' 172 

To  what  due 172 

Of  Southern  Alabama 173 

Most  important  ones : 172 

VEGETABLE  HATTER— 

Changes  undergone  by  in  passing  through  the  animal  bcdy 108 

Decay  of  under  different  conditions 38 

effects  of  incorporation  of  into  the  soil 107 

VEGETABLE  MOULD— 

Composition  of 37 

VEGETABLE  REFUSE;— 

As  manure :.....   1X9 

VEGETATION- 

Decaying,  as  agent  in  soil  formation 34 

As  source  of  carbonic  acid  in  soils 35 

Living  as  agent  in  soil  formation 34 

VERBENA,  (Chilton  Coxwty) 453 

VICKSBURG  -     • 

Formation  (Tertiary),  general  account  of  235 

Occurrence  in  Lime  Hills  Region '. 281 

Occurrence  in  Long-leaf  pine  Region 287 

Limestone  and  marls  of 324,  326 

Ananlyses  of  specimen  of  limestone  of  from  Clarke  co.  827 

VILLE,  Pbof.  GEORGES— 

'^Artificial  Manures'*  referred  to ....  .v 72 

VOELCKER,  A.— 

Quoted 123,  124 

VON  LIEBENBBRG— 

Experiments  cited 56 

WALKER  COUNTY— 

Agricultural  description  of , , ,  4^3 
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WARRIOR  COAL  FIELD—  paok 

Area  and  general  description  of 212,  214 

In  county  descriptions,  368,  377,  379,  380,  389  to  406,  408,  413  to  417 

427,  433,  436,  439,  441,  446 

Basin,  area  and  description  of 214 

ConntieB 214 

Soils  of  in  part  derived  from  drift ;  in  county  descriptions, 
references  under  preceding,  399,  403-4-6,  436-7,  439,  441,  446 

Table  Land,  topography,  elevation,  &c 213 

Area  and  counties 214 

In  county  descriptions,  see  references  under  **  War- 
rior Coal  Fields,"  368,  377,  379,  380,  390-1,  393,394-6-6-7 

398,  407-411,  413  to  417,  427,  433 

WARRIOR  RIVER  L^NDS- 

Bottom  lands,  Greene  county 463 

Hale  county 465 

Hummock  or  second  bottom  lands,  Cullman  county 395 

Hale  county 466 

Tuscaloosa  pouuty, 447»  448 

Analyses. 251 

WASHINGTON  COUNTY— 

Agricultural  description  of 629 

Analysis  of  loose  black  soil  from 283 

WATER— 

Absorption  of  in  liquid  form  by  soils , 57 

vapor  of  by  soils .' 55,  56 

Chemical  action  of  in  dislDtegrating  rocks 13 

Consumed  by  plants  during  their  periods  of  growth 54 

Exhaled  by  plants,  a  source  of  storms 54 

Mechanical  action  of  in  disintegrating  rocks 17 

Sorting  action  of 18 

Uses  of  to  vegetation 53 

Capacity  of  soils 57 

Conditions  which  determine  it. . . .  ; 58,  61 

WATER-SHEDS— 

Of  Alabama  river  systems J71 

Oak,  Hickory  and  long  leaf  pine  uplands,  usually  table  la{id«.  257 

WATER  SUPPLY— 

Of  the  CreUceous  prairies 2 

WATERS— 

(Drainage  and  Natural)  Composition  of 81 

(Surface)  Decrease  of  in  consequence  of  cultivation 53 

WEATHERING IQ 

General  results  of 13 

Variation  in  pro4uets  of 1^ 
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WEBB,  DB.  B.  D.—  pack 

Abstract  of  report  of  on  Sumter  oonnty 461 

Soils  of  Sumter  county  collected  by 269,  280 

WEDOWEE,  (Bandolph  County) 352 

WEOGUFFKA— 

Creek,  Coosa  county 365 

WEEDS— 

Of  fields  and  gardens. 294 

Troublesome,  see  county  descriptions 348 

and  following. 

Weight  of  cotton  bales 297 

WEST  POINT,  (Gkoboia) 356 

WHITE  POPULATION— 

Excess  of  indicates  poor  lands  and  better  cotton  culture,  308, 309,  310 

WHITE  WATEB  CBEEK,  (Autauoa  County)— 

Pine  lands  of , 456 

WILCOX— 

Bar,  Alabama  river,  greensand  at 320 

County,  Agricultural  description  of 509 

Analysis  of  Alabama  river  second  bottom  soil  from 263 

Lime  hills  soil,  analysis  of 256 

Marls,  analyses  of 318,  319,  320 

WILLIAMS,  DB.  S.  C— 

Abstract  of  report  of  on  Calhoun  county 375 

WINDS 173 

WINSTON  COUNTY— 

Agricultural  description  of 404 

WISENAB  MOUNTAIN,  (Chkbokke  County) 371 

WOLFF,  DUENGEBLEHBE— 

Cited , 131 

WOOD'S  BLUFF  MABLS— 

Analyses 327 

Location,  extent,  etc 257,  321-2,  325 

YELLOW  BLUFF—  ^ 

Alabama  river,  marls  at 319,  321,  325 

YELLOW  CBEEK— 

Fayette  county,  soils 441 

Winston  county,  soils 406 

YELLOW  LEAF  CBEEK— 

Lands,  Shelby  county 388 
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YELLOW  RIVER—  page 

Crenshaw  county,  red  lime  lands  of 520 

ZEUGLODON  CETOIDES 504 
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